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Rising to An Emergency 


HAT’S JUST exactly how 

Improved HIPOWER acts. As 
track joints wear and looseness 
strives to develop, the super reac- 
tive pressure stored up in Improved 

XOWER rises to the emergency and 
holds the joint bars in their proper 
places. 


Unless this is done there is but one 
answer — battered rail ends and 
worn joint bars—irreparable dam- 
age, avoided by the use of 


Improved [IPOWER 
The National Lock Washer Co. 


Newark, N. J., U. S. A. 
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IME never lessens the grip of 
Hy-Crome. 
Against every rail joint nut a constant 
non-fatiguing spring is exerted that 
keeps them permanently tight. 


This greater efficiency of Hy-Crome 
results in greater economy—plus the 
vital factor of guaranteed protection 


against loose joints. 


THE RELIANCE MFG. CO. 
MASSILLON, OHIO 


NEW YORK CLEVELAND DETROIT CHICAGO 
st. LOUIS SAN FRANCISCO 


N. S. Kenney. Munsey Bidy., Baltimore, Mad 
Montreal, Quebec, Canada, MeGill Bldg., Engineering Materials, 
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A Motor Car Which Does 
the Work on a 7%% Grade 
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General view of the 
topography of the 
country thru which 
railroad operates. 
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Photograph of the Mudge “‘All-Service” rounding 
a sharp curve on a 714% incline 


HATEVER the conditions may be, there is a Mudge 
motor car to meet them successfully. This fact is dem- 
onstrated by the splendid performance of the Mudge 
“All-Service” car in service on a western railway. The section 
over which this car operates has grades varying from 1% to 712%, 
the latter being about 5 miles in length, with numerous short, 
sharp, sixty and seventy degree curves. 


On a recent inspection tour, astandard Mudge “All-Service” car, 
carried four men and a loaded trailer over this 8,437 foot 
elevation without a stop at the rate of 11 3/10ths miles per hour 
—a most remarkable performance. 


This is but one example of the excellent service Mudge cars are 
rendering day in and day out throughout the world. 


Let us tell you more about the Mudge “All-Service” car. A mail 
request will bring you an illustrated and descriptive booklet. 


In addition to the “All-Service’’ car, the Mudge line comprises the highest 
development in railway inspection and section cars, side drive or center 
load, direct connected or free running, air or water cooled motors, 


a Mudge & Company 2 


pS Manufacturers—Railroad Equipment 


Railway Exchange Bldg. - CHICAGO 
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Your Company Has To Pay Dividends— 
Why Not Your Tanks? 


HEN labor was cheap, you 

wanted to keep down the 
capital invested in equipment. 
But now laber-"is expensive and 
promises to be for an indefinite 
period. ‘The adjustment which 
some roads can profitably make is 
to increase slightly the capital in- 
vested and reduce the cost of oper- 
ation. This can be done at water 
stations by increasing the capacity 
of tanks and pumps and cutting 
down the daily pumping period. 
Two adjacent stations can often 
be operated by one pumpman, or a 
man employed on other work in 
the vicinity can operate the pump- 
ing plant for part of aday. Some- 
times the pumping period need 
not be a daily one, for a tank of 
sufficient size will make alternate 
days sufficient for the pumps to be 
operated. 

It is entirely feasible for one 
man to operate even three or four 
plants when he is given sufficient 
pumping and tank capacity at each 


plant. One railroad is planning 
some of its stations so one man 
can operate four plants. These 
happen to be softening plants, and 
the economy of operation will pay 
for the plants in a very few years 
without taking into consideration 
the savings due to the softening 
process itself. 


Your railroad no doubt has the 
opportunity to make similar sav- 
ings, and we suggest that you let 
us give the quotations upon the 
cost of the necessary Horton ele- 
vated tanks. This will not obligate 
you in any way and will place in 
your hands some of the informa- 
tion you need to make the neces- 
sary computations. Our engineers 
will be glad to be of any other 
assistance possible. 


CHICAGO BRIDGE & IRON WORKS 
New York Atlanta Dallas San Francisco 
HORTON STEEL WORKS, LIMITED 


Montreal Winnipeg Toronto 
Biidgeburg, Ont. 


Chicago 


HORTON 


ROADSIDE DELIVERY TANKS—SOFTENING PLANTS 
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The New Union Station at Ogden, Utah, is a Handsome Structure. 
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DUMP CAR FACTS 
When You Know the Facts You Will Get 





SSR TY 


Work train of Western Automatic Air Dump Cars on Southern Pacific Railroad. Note how the extension floor or apron operates to 
throw the load beyond the ballast. 


Here are the facts: 


Western Air Dump Cars operate automatically by 
air. 


Westerns are two-way air dump cars which dump in : 


either direction instantly, without change of cylinder or 
other mechanisin. 
Western Automatic Air Dump Cars can be equipped 


with the Western extension floor or apron for railroad 
use, designed to throw the load beyond the ballast. 


Western Air Dump Cars equipped with aprons can be 
righted instantly without moving up or shovelling. 


These are facts which mean a saving of time and 
money in railroad work. Where shall we send our new 
Dump Car Catalog R-61? 


Western Wheeled Scraper Company 


Founded 1877 
Earth and Stone Handling Equipment 


AURORA, ILLINOIS 
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___ SAVES COSTLY TIES 


HE accompanying photograph clearly 

shows the remarkable tie protection as- 
sured by Lundie Plates even under the 
heaviest traffic conditions. 





After more than four years of continuous 
service-on one of the heaviest coal carrying 
roads in the United States, the exposed tie 
to the left shows practically no mechanical 
wear. 


' Such important savings of costly ties, result- 
ing from distinctive features of the Lundie 
Plate, are typical of every installation. 


Prior to the use of Lundie Plates on this 
particular road, where 17 degree curves are 
not uncommon, both tie rods and rail braces 
were indispensable. Lundie Plates have 
eliminated both—have never failed to hold 
tracks to rigid gauge and have added 75% 
to the life of rails. 


To substantially lower track maintenance 
cost—use the Lundie Tie Plate. 


The Lundie Engineering Corporation 
920 Broadway, New York 
166 West Jackson Boulevard, Chicago 














‘Te IPLATE | 





RAILWAY ENGINEERING AND MAINTENANCE February, 1925 

















MANGANESE STEEL CROSSING 


Manufactured and assembled in our Shops for a Western Railroad 


Special Trackwork 


For Steam and Electric Railroads 
Constructed to Suit Any Condition 


Our experience in design and application of special 
trackwork dates back to the very beginning of the 
railway industry. Our facilities for the production of 
special work are unsurpassed. 

The application of manganese steel for trackwork 
was originated and developed by this company. 
Maintenance engineers are invited to submit their 


difficult problems to us. 


Taylor-Wharton Jron & Steel Co. 


Wm. Wharton, Jr. & Co., Inc. Philadelphia Roll & Mach, Co. 
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KALAMAZOO 

















The KALAMAZOO 
No. 25 Motor Car makes 


for economy in operation 
on Hump and extra Gang 
service 


KALAMAZOO No. 25 HUMP CAR 


The Kalamazoo No. 25 Hump car is used on many of the largest Railroad Humps throughout 
the country, proving many times over its advantages for this class of service. 


What Some of Our Users Say: 


“The Kalamazoo No. 25 Hump car we 
are now using on our hump yards paid 
for itself the first two months it was in 
service." 


“Our Kalamazoo No. 25 Hump car 
eliminated three men and has effected 
a considerable saving on our hump.” 


“Our Kalamazoo No, 25 Hump car re- 
placed a switch engine and crew and 
runs continuously for 16 hours per 
day.” 

“The Kalamazoo No. 25 Hump cars STURDY CHASSIS OF THE No. 25 CAR 
that we have had in operation for a 

number of years operate continuously 

24 hours per day with three shifts of Let us send you our Bulletin giving 
operators and are the only motor cars full specifications of this car. 

that we have used that will stand up 

under this service. 


KALAMAZOO RAILWAY SUPPLY CO. 


MANUFACTURERS 


KALAMAZOO, MICHIGAN, U. S. A. 
































CABLE ADDRESS “‘VELOCIPEDE” K | L | M A Z 0 0 WRITE FOR OUR CATALOGUE 
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The Giant Track Liner 


The GIANT Track Liner will help solve your problems when considering 
the human and economic elements in connection with heavy track work. 





Open Position 


Use only TWO men for lining a track. 
Use only FOUR men for lining a switch or crossover. 


The GIANT Track Liner is made of cast steel. Completely assembled it 
weighs but thirty-five pounds. It has a footing base of fifteen by six inches, 
and can be easily carried on section handcars or motorcars. 


MORE POWER EXERTED IN THE RIGHT DIRECTION 


Manufactured and sold exclusively by 


Gustin-Bacon Manufacturing Company 


Kansas City Philadelphia 
Write for further Information 
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1500-gallon Fire Underwriter’s 


Pump, on test after installation at the C. B. & Q. Railroad 


Fins 
Sheep Yards at Montgomery, Illinois. 
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‘‘American’’ pumps are the best insurance 


ne “ RNY 
FM 
‘*American’’ pump on the job. 


AN insufficient 
Underwriter Pump, and provides six fire streams at 100 Ibs. 


This pump is a single stage, double suction, ‘‘American”’ 


Pictured is an ‘‘American 


pressure. 
against fire. 
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OTALLY enclosed, the ‘‘American’”’ 

motor driven deep well turbine head 
has great rigidity of construction, and 
counteracts any vibration from moving 
parts in the turbine. 


It is equipped with Kingsbury water cooled thrust 
bearing, and provision is made for complete drain- 
age of all waste oils and water. The discharge is 
located below ground, which makes for an un- 
usually compact and neat installation. 


Easy access is had through two openings to the 
interior of the head. ‘‘American’’ turbines are 
made in sizes for wells from 12” up to 30” in diam- 
eter and have capacities that range from 175 
g.p.m. to 3500 g.p.m. 


Literature describing this new head is available; 
ask for it! 


DISTRICT SALES AGENCIES: 


New York City Kansas City, Mo. Seattle, Wash. 
(Domestic and Export) Joplin, Mo. Calgary, Alta., Canada 


Philadelphia, Pa. Atlanta, Ga. Edmonton, Alta., Canada 
Pittsburgh, Pa. Birmingham, Ala. Memphis, Tenn. 
Cleveland, Ohio Almyra, Ark. West Palm Beach, Fla. 
Detroit, Mich. Dallas, Texas Charlotte, N. C. 

St. Paul, Minn. Omaha, Neb. New Orleans, La. 

St. Louis, Mo. Grand Island, Neb. Jacksonville, Fla. 


Salt Lake City, Utah 


CIOS OME ORE | 
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Where Safety of Operation Is Paramount 


AFETY of operation, an outstanding feature of the air op- 
erated Extension Side Dump Car, is particularly evident on 
this construction job. Fully loaded cars are dumped simultane- 
ously from the high trestle without excessive shock, assuring 
safety to men, equipment and trestle structure. 
Dumping of the whole train is controlled either from the loco- 
motive or from any car in the train, making it unnecessary for 
men to climb over or around the cars to perform the dumping 
operation. 
The down-turning door is also an important safety feature, per- 
mitting free and unobstructed discharge of the load, and serving, 
in dumped position, to extend the floor and deliver the load clear 
of rails and cross ties. 
For time saving, labor saving, and safe unloading, specify Exten- 
sion Side Dump Cars. 


CLARK CAR COMPANY 


Oliver Building, Pittsburgh, Pa. 


New York Office Chicago Office 
52 Vanderbilt Ave. 122 South Michigan Ave. 
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Typical mounting of Hyatt roller bearing 
in journal box for railway maintenance cars 


Simple Construction 


Means Carefree Performance 


HE characteristic simplicity of Hyatt 

roller bearings and the simple man- 
ner in which they are mounted are of 
basic importance to maintenance car 
builders and users. 


There are no complicated parts to get 
out of order and no adjustments to make 
under any circumstances. Hyatt bear- 
ings operate for years with no attention 
other than occasional oiling—and with- 
out appreciable wear. 


Coupled with easy running and sub- 
stantial fuel economy, these qualities 
have made Hyatt bearing cars the recog- 
nized standard. 


It is easy to get Hyatt equipment. Lead- 
ing maintenance car manufacturers are 
prepared to furnish types of cars to meet 
all requirements, as well as Hyatt bear- 
ing replacement boxes for converting 
plain bearing cars. 


The successful use of Hyatt bearings in heavy 
railway cars is also attracting the attention of 
railway men. Write for information on this 
important development. 


HYATT ROLLER BEARING COMPANY 


NEWARK 


WORCESTER 
PITTSBURGH 


DETROIT CHICAGO SAN FRANCISCO 


PHILADELPHIA CHARLOTTE 
CLEVELAND MILWAUKEE 








HYATT ROLLER BEARINGS FOR RAILWAY MAINTENANCE CARS 
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Here’s How We Accumulate Standard 
Specification Ties for Your 1925 Requirements 


’T°HE International Tie Organization is composed of many thou- 
sand small producers who cut a few ties at a time, bring them to 
the siding and turn them over to our local agents. 
International inspectors visit these producers at regular intervals 
to inspect, grade and pay cash for all the ties accepted. 
The strict enforcement of the A. R. E. A. Specifications is one of the 
outstanding features of International Tie Service which guaran- 
tees High Grade Standard Specification Ties at all times. 
No International Ties are accepted for inspection when stacked 
closely—they must be piled openly so that any defect is detected. 
Each International Inspector works with a helper and each tie is 
inspected for its entire length from both ends. 
This dating nail Each [nternational Tie is inspected singly, the grade being marked 
permanently identifies on each tie with paint at the time it is accepted from the producer. 
International Ties It will pay you to think of International not as an organization 
which sells to you, but as an organization which buys for you. You 
benefit by our all-year production and our strict and courageous 
inspection. 
Now is the time to contract for your 1925 requirements. 


International Creosoting & Construction Co. 


General Office—Galveston, Texas 
Plants: Texarkana, Texas Beaumont, Texas Galveston, Texas 


Standard Specification Ties 
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| “We went to Henry Ford for the best motor !”’ 


FOR THE 
CASEY JONES 550 HEAVY DUTY MOTOR CAR 


\ mma! | ET ee There will be no costly delays if your extra gang, bridge and 
gpl So AEA ciel telegraph crews are provided with this dependable motor car, 
; Ford Motor equipped. Plenty of power for the largest crews, a 

~ - e motor which can be readily serviced at any Ford garage, low 
<2) De SS oe operating costs, low repair part costs are its strongest recom- 
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mendations. 
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—— ae Provide your crews with this standard power car and they 
will be equipped to do the job right. 





CASEY JONES 550-FORD MOTOR EQUIPPED 


STANDARD FORD MOTOR 


POWER FOR LARGE GANGS 


LOW OPERATING COST f 
MOTOR SERVICE EVERYWHERE | 


LOW REPAIR PART COSTS 
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STANDARD FORD PARTS 


ve 
OPERATORS ALWAYS AVAILABLE “Pile i il L 
—= 


SPECIAL EQUIPMENT 


STANDARD FORD STARTER : f | / : 
~ = | | ae 2 ——— = 


STANDARD FORD LIGHTS 


SPECIAL POWER EQUIPMENT | - isa —— —_a-> 


ae | 


7% K.W. ELECTRIC GENERATOR 


FOR OPERATING ELECTRIC 
POWER TAMPERS, TRACK SAWS 

DRILLS AND FLOODLIGHTS 
7 
z P & 


VIEW SHOWING INSTALLATION OF FORD MOTOR ON CHASSIS OF CASEY JONES 550 CAR 





perenne, satisfaction 





NORTHWESTERN MOTOR COMPANY, Eau Claire, Wis., U. S. A. 


Gy jones 


MANUFACTURERS RAILWAY AND MOTOR CAR EQUIPMENT 


BRANCH OFFICES 
iH. W. CUTSHALL, Chicago RANK and GOODELL, S!. Paul NEWTON T. JEFFRESS, Washington, D.C. 
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Oe Ultimate Track Jack 


OU know the track jacks you are now using 

—their good points and their limitations. 
You know that rails and tracks have steadily 
been getting heavier, but in spite of this ten- 
dency you have hesitated to change an old 
standard tool for a new untried tool. Yet you 
clearly recognize the need for a new standard 
track jack of greater capacity and easier opera- 
tion, made expressly to keep pace with the 
increasing weight of rail and track material. 


Now, since the perfection of the new Barrett track 
jacks No. 1-A and 110, the problem has been solved in 
the most successful manner. After six month’s prac- 
tical service test on one railroad, the officials pronounce 
them ‘‘by far the most satisfactory track jacks we 
have ever used.”’ No railroad man who has yet thor- 
oughly examined and tested these jacks, has hesitated 
to say they are the best he has ever used. Their great tral 
capacity, their easy operation, their particularly easy Position 
tripping, their simple automatic lowering device, their 
en trip, and other special new features, all 
combine to set these jacks apart as ‘‘the track jacks you eas 
will ultimately use.” pone oo 
Write us now for free test and 
Sull particulars 


THE DUFF MANUFACTURING CO. 
Established 1883 - PITTSBURGH, PA. 


New York Chicago Houston 
Atlanta St. Louis San Francisco 


P No. 110 
Weight 58 ibs. 
Actual Lifting 
Capacity 15 tons. 


Trips the load 
or lowers 
automatically 


aie? 


. Push lever upor 
down as dooired 





Revolutionary 
Design 


Ask for FREE Demonstration 
without obligation on your part 
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ARMCO Culverts in Railway Service 


No. 15 of a Series 


Name of Railway: Chicago Great Western. 
Location: Main Line. Between Readlyn and Waverly, Iowa. 





Traffic: Average passenger and freight. 


Installation Data: A 48-inch, 10-gauge ARMCO Culvert, under a 3-foot fill of 
sandy clay. Installed 1910 or 1911. 


Condition: Excellent. Inspected and photographed Jan. 3, 1922. 


Remarks: The elasticity of ARMCO Culverts enables them to stand 
the vibration and impact of traffic under fills of this char- 
acter without weakening. 


There is a manufacturer in almost every state and in 
Canada, making Culverts, Flumes, Siphons, Tanks, 
Roofing, etc., of genuine, rust-resisting Armco Ingot 
Iron. Write for full information and nearest slip- 
ping point on products in which you are interested ingot tren 


ARMCO CULVERT & FLUME MFRS. ASS’N, 215 North Michigan Avenue, Chicago 


ARMCO CULVERTS 
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Four pneumatic tie tampers operated from 5x5 in. compressor 





Pneumatic 


Tamping 


Pneumatic Tamping puts the track in better 
line and surface in the beginning, and the 
track remains so twice as long as with hand 
tamping. Four men with pneumatic tampers 
do more work than twelve men using hand 
picks and bars. 











5x5 in. Type Twenty Portable Ingersoll-Rand Portable Air Compressors are 
Compressor. Operates 4 Tampers. used in tamping ties, drilling holes for bond 
wire, running up track nuts on new rail or run- 
_ning off nuts from old rail, operating wood 
borers, paint sprays, charging train lines and 
on dozens of other operations. 

















INGERSOLL-RAND COMPANY—11 BROADWAY, NEW YORK CITY 


Offices in principal cities the world over 
FOR CANADA REFER CANADIAN INGERSOLL-RAND CO.. LIMITED, 260 ST. JAMES STREET, MONTREAL 


Ingersoll-Rand 
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It is exhaustive 
research like this 
that keeps Fair- 
mont always 
ahead in the de- 
velopment oflong- 
life motor cars of 
exceptionally low 
maintenance and 
operating costs. 
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The Fairmont Water-Cooled 
F reeze- Proof ENGINES 


The Water-Cooling System of 
the engine, which eliminates de- 
structive over-heating is one of 
the many practical and highly 
desirable Fairmont features. It 
saves oil, saves fuel, saves work- 
ing parts—is a prime factor of 
Fairmont DOMINATION. 
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Performance 
on the Job | 


Counts 
























Maintaining the Lead— 
Through Anticipating the Need 


Everlastingly alert Fairmont continues to lead. 


Fairmont Engineers watching closely the trend of users’ 
requirements are first to foresee new needs and develop 
equipment which will meet them with maximum efficiency 


and economy. 


Which is one of many reasons why more than half of all 
track motor cars made each year bear thename FAIRMONT. 


FAIRMONT RAILWAY MOTORS, Inc. 
Fairmont, Minnesota 
DISTRICT SALES OrricEs: ; 


gton,D. C. Winnipeg,Canada 





New York Chicago St. Louis San F; 





Ball Bearing Motors and Railway Motor Cars 


a —————— 






































THE OXWELD 
RAILROAD SERVICE COMPANY 





representing 


THE LINDE AIR PRODUCTS CO. 
(Linde Oxygen) 


THE PREST-O-LITE CO., Inc. 
(Prest-O-Lite Acetylene) 


UNION CARBIDE SALES CO. 
(Union Carbide) 


OXWELD ACETYLENE CO. 


(Oxweld Apparatus and Supplies) 


Railway Exchange 30 East 42d Street 
Chicago New York 
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TRAN COR 


HEAVY DUTY HEAT TREATED 
GUARD RAIL CLAMPS 


DROP FORGED RAIL BRACES 
ADJUSTABLE RAIL BRACES 


DOUBLE SHOULDER ROLLED SWITCH PLATES 
MANGANESE REINFORCED SWITCH POINTS | 


RAMAPO AUTOMATIC SAFETY SWITCH STANDS 
AJAX MANGANESE ONE-PIECE GUARD RAILS 
SWITCHES FROGS CROSSINGS 


SPECIAL RAILWAY TRACK WORK IN 
OPEN HEARTH STEEL, 
CAST MANGANESE AND 
ROLLED MANGANESE RAIL CONSTRUCTION 


Main Office HILLBURN, NEW YORK 


WORKS 
RAMAPO—AJAX—ELLIOT 


HILLBURN, NEW YORK NIAGARA FALLS, NEW YORK CHICAGO, ILLINOIS 
EAST ST. LOUIS, ILLINOIS PUEBLO, COLORADO 
SUPERIOR, WISCONSIN NIAGARA FALLS, CANADA 


Sales Offices at All Works 
Also 
30 Church Street, McCormick Building, 


NEW YORK CHICAGO 


RAMAPO AJAX CORPORATION 
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Gsuarantee 


Owen Buckets, properly 
installed and operated, are 
guaranteed to do a bigger 
day's work than any other 
bucket of the same weight 
and capacity — 
Write your own 
guarantee! 




















“The Gen’lemum from Africa” has always been noted for his 
capacity for the luscious red meat of the “Watermellon.” He 
offers a fitting comparison with Owen Buckets. Their capacity 
for “digging in,” and taking a full bite every time, means a 
greater value for your digging dollar. The Owen Bucket “digs 
in” because of these two outstanding features: 

1. The cutting edges hit the material first, thereby giving the bucket a 
fair start into the material. The patented “cushion stop” makes this 


feature possible. The Owen is the only bucket that will do this success- 
fully without breakage. 


2. The weight is centrally located along the center shaft so that the pull 
of the closing cable is directly counteracted and has MINIMUM tendency 
to lift the bucket from the material. 
The Owen is a better bucket, better made—see our guarantee, 
which means everything it says. If we can show you conclusively 
ein “OP Gabi: a that Owen Buckets will do work faster and last longer with less 


yard capacity digging sand and gravel in repairs—are you interested? 
a pit for Lytle Bros., Cleveland, Ohio. 


— we a ane - , sg brace —_ Then send for the several folders we publish showing 
structed for Contractors, industria ants, se ° 
Building Supply Dealers and gravel pits. all the types of Owen Buckets and grving conclusive 


The long life of the bearings in gritty evidence of the above statements. 


material lowers upkeep. OWEN BU CKET COMPANY 


205 ROCKEFELLER BUILDING + CLEVELAND, OHIO 


CLAMSHELL BUCKETS 


INSURE A 
BIGGER DAYS 
woRK 








INSURE A BIGGER DAY'S WORK 
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No. 19-L Heavy-Duty Motor Car with Buda Trailer 
Capacity, Motor Car........ 12 or more men 


Capacity, Trailer.............. 25 men 









—— 


No. 219 Motor Car—Capacity 2 to 6 men No. 319 Motor Coo—Capeiity — 
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The “Dependable Nineteen’’ Series 


Free Running « Friction Driven . Five Speeds Forward and Reverse 


Ample Power For Trailing Load 


Reliable motor cars under varying conditions of load, grade, climate 
and altitude for the safe handling of railway forces at speed con- 
sistent with “Safety First” requirements. 


Start Under Their Own Power 


Catalog On Request 


THE BUDA COMPANY 


HARVEY ([Stsdks) ILLINOIS 


30 Church Street Railway Exchange Railway Exchange 664 Mission St. 
NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO 


LONDON 


a 
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The great leader 
of a great industry 








Du Pont chemical engi- 
neers insure uniformity of 
quality by chemical control 
through every stepof manu- 
facture from raw material 


to finished product 








VERY industry has its leader. Du Pont 

was the pioneer in explosives manufacture 

in this country, and has held that leadership 
for 122 years. 

It has been the privilege of the du Pont or- 
ganization to inaugurate every great forward 
step in the development of explosives through 
continuous research and experiment. Du Pont 
not only has produced explosives of every type 
to meet the varied requirements of industry, but 
has anticipated those needs by developing 
explosives to meet new conditions and new 
problems. 


Blast with du Pont powders 


There is a du Pont explosive to meet every blast- 
ing need—to do your particular work best at least ex- 
pense. For contracting we especially recommend: 

Red Cross Extra Dynamite: 20% to 60% strength; low- 
freezing; fairly water-resisting; heaving and lifting action. 


Du Pont Gelatin Dynamite: 25% to 90% strength; water 
resisting; low-freezing; dense, plastic, less obnoxious fumes. 


Du Pont R. R. P. (Judson type): 5% strength and low- 
freezing. 

Du Pont blasting powder is the most widely used 
low explosive. It is regarded as standard every- 
where. Every keg bears the orange band. 

Du Pont blasting accessories give you maximum 
efficiency from your explosives. Make every shot 
sure—protect your blasting investment by using only 
du Pont accessories. 

For further information about du Pont explosives 
and blasting accessories, please refer to “Road and 
Street Catalog”—or write to our nearest office. 


E. 1. DU PONT DE NEMOURS & CO., Inc. 


Explosives Department 
WILMINGTON, DELAWARE 


UPON 





f 





Branch Offices: 


Birmingham . Ala. 


Boston . . Mass. 
Buffalo . . N.Y. 
Cifeago ... Th: 
Denver > « Colo. 
Duluth. . Minn. 
El Paso .. Tex. 
Huntington . W.Va. 
Joplin. . . . Mo. 
Kansas City . Mo. 
MexicoCity . Mex. 
Miami . .. Fla. 
NewYork . N.Y. 
Pittsburgh . Pa. 
Portland . . Ore. 
St.Louis .. Mo. 
San Francisco . Calif. 
Scranton .. Pa. 
Seattle . . Wash. 
Spokane . Wash. 
Springfield .. Il. 


DuPont Products Exhibit 
Atlantic City, N. J. 








POW DER MAKERS 


SINCE 


18 0 2 
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New 
ANDERSON 


(gearless) 


Switch Stand 


IMPLICITY — Strength — 
Safety are so combined in 
the new Anderson Duro as to 
make the superiority of this 
switch stand at once apparent. 


In the operating mechanism, 
cams and gears have been 
eliminated. Steel introduced 
for all wearable parts. Base 
Construction of malleable iron. 


The element of absolute safety is an outstanding Duro 
feature. Lever crank position by design is past dead 
center so that no amount of pressure or vibration can 
cause a Duro to open the slightest degree—This is the 
reason Duro needs no latches on Yard Switches. Latches 
are furnished where padlocking is required. 


It is unquestionably the one-switch stand. 


Scientifically Built for Long Service 


Manufactured by 


The American Valve and Meter Co. 
CINCINNATI, OHIO 
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ITH the Jackson Electric Tie Tamper it is only 

necessary to tamp from one side of the tie. 
The 4000 even strokes applied to the ballast each 
minute, will tamp to a distance of from 12 to 14 
inches ahead of the bar. 


Single tamping doubles the number of ties that can 
be tamped within a given time. Track so tamped 


holds up under heavy traffic. 
P = Power plant supplying 


power for 4 tampers. 





The 4-Tamper capacity Power Plant supplies the necessary power for work of this charac- 
ter, as well as for track saws, track drills, tool grinders and flood lighting. Its portability 


makes its use desirable. 


Let us show why many large roads are using this equipment. 


LECTRIC TAMPER & EQUIPMENT Co, 


RAILWAY EXCHANGE CHICAGO, ILLINOIS 
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SHOULD TIES WITH DECAY BE ACCEPTED? 


HE American Railway Engineering Association’s 

specifications for cross ties require that they shall 
be free from decay. These specifications have been ac- 
cepted and are in effect, in name at least, on most of the 
roads of the country and are presumed to constitute the 
basis on which ties are accepted for use. Yet hundreds of 
thousands, if not millions, of ties are being accepted today 
in which decay is plainly evident, without apparent ob- 
jection even to the extent of degrading them as a penalty. 
The widespread extent to which these ties are being ac- 
cepted is evidence of the fact that this clause in the spe- 
cifications is being ignored on many roads and this in 
turn leads to the impression that the officers of these 
roads believe that this clause is unnecessarily drastic. 
On the other hand it is equally evident that those rail- 
road officers who drafted these specifications would not 
have inserted this requirement if they had not believed 
decay to be highly objectionable. 

This question of the importance of a limited amount 
of decay in a tie was raised in a paper presented at the 
convention of the American Wood Preservers’ Associa- 
tion by W..H. Long, forest pathologist in the Bureau 
of Plant Industry of the United States Department of 
Agriculture, who outlined the results of investigations 
which he had made with the treatment of ties in which 
decay was evident, to ascertain whether treatment ster- 
ilized the timber sufficiently to arrest the further progress 
of the decay. While the results are not conclusive, they 
indicate that the treatment will not always stop decay 
already started. 

Those who are advocating the use of timber in which 
slight evidences of decay are manifest, stress the neces- 
sity for the utilization of all timber as a conservative 
measure. They overlook the fact, however, that to a large 
extent at least, the rejection of ties of this character 
does not mean their abandonment in the woods after 
cutting but leads rather to the discontinuance of ‘the 
cutting of trees in which decay is present, leaving them 
standing until they can be utilized for other purposes. 
It is the common experience of those engaged in the 
production of ties that the experienced woodsman will 
produce no better ties than are demanded. Once he learns 
that the roads will accept ties with a certain amount of 
decay, he will cut timber of this character while a market 
is available. On the other hand, when he learns that 
this timber will not be accepted in ties, he is equally 
quick to discontinue cutting it and to concentrate on 
other and better woods which meet the requirements. 

The railways will secure no better ties than they de- 
mand. They set the standards of production. With the 
increasing cost of the timber itself and the further cost 
of treatment, few roads can now afford to accept for 
treatment timber which is inferior to begin with. It is 


4] 


not without significance that those roads which have 
achieved the greatest success in the use of treated ties 
are those with the most exacting requirements regarding 
the timber which they will accept for treatment. It is 
folly to expect the best results from treatment when the 
timber treated has already been attacked by decay, for 
no treatment will restore the strength which has been 
lost and few treatments will even stop further inroads. 
The only safe course to pursue is to start right with 
sound timber, free from decay. 


A REFORM THAT IS NEEDED 


S twa track bolt has been employed in rail joint con- 
struction for nearly a century. It is simple in design. 
The service required of it, while severe, is not com- 
plicated or difficult of analysis. Its manufacture has been 
governed by specifications for more than half a century. 
Yet in spite of all of the attention which the track bolt 
has received engineers are far from agreement regard- 
ing the qualities which it should possess. 

The wide variation in the dimensions as well as the 
specifications of the track bolt is pointed out in an article 
which appears on a following page in this issue. Such 
wide divergence in the requirements for as simple a de- 
vice as this is an indictment of the judgment of thosé 
railway officers responsible for this condition which ‘does 
not add to their prestige as “practical” men. Rather, 
such divergence in minor details indicates their unwill- 
ingness to submerge their individual ideas for the com- 
mon good of standardization with its advantages of re- 
duction in cost, expedition in delivery, etc. 

There is much reason to fear the repressive influence 
of standardization in arresting initiative. It should also 
be borne in mind, however, that unrestricted plav of in- 
dividualty leads to excessive costs, as is evidenced by the 
diversity of specifications for bolts to which reference 
has already been made. This condition as applied to. bolts 
is so unwarranted that its objections are self-evident. 
What is needed is for a committee of members of the 
American Railway Engineering Assoiciation familiar 
with the service requirements of track bolts to meet in 
the plant of some large bolt producer in order that they 
may become thoroughly familiar with the problems of 
manufacture. Meeting in such surroundings, a committee 
of this character could not be other than impressed with 
the excessive and unnecessary costs to which they are 
subjecting the railways because of the present lack of 
uniformity in requirements. Such a committee would 
then be in a position to revise its specifications in the 
light of the costs of production, limiting variations in 
requirements to those where the advantages warrant the 
expenditure. Such measures would go far to reduce the 
wastes from excessive individualism. What is demon- 
strated with regard to the track bolt is true of countless 
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other materials used by the railways. It will be our pur- 
pose to call attention to some of these from month to 
month. 


WHAT DO YOU READ? 


HERE IS an old saying that a man’s success is 
determined by the way in which he spends his time 
after six o’clock in the evening, or in other words, by 
the manner in which he utilizes his leisure hours. A 
few minutes’ reflection will convince any thinking per- 
son that there is much foundation for this statement 
for it is in the use of ihis time which is within his own 
control rather than that of his employer that he pre- 
pares or fails to prepare for the larger position ahead. 
This is a changing world. Aviation, the radio and the 
moving picture were unknown only a few years ago. In 
the realm of transportation, the 100-car freight train 
was unthought of within the memory of men still active 
in railway service. Referring more particularly to the 
problems of engineering and maintenance, the sugges- 
tion that ties be tamped by 
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engineer on the Chicago region of the Erie. The service 
rendered by ties treated with a mixture of petroleum 
and creosote in Hungary, presented by C. M. Taylor, 
superintendent of timber preservation of the Central Rail- 
road of New Jersey and the Reading, as a result of a 
personal inspection recently, corroborated the experience 
of roads which are following this practice in this country. 
The problem of keeping engine cinders from freezing 
during the period of their transportation from ash pits 
to the point of unloading, the methods of lighting tunnels 
to facilitate the work of track and other maintenance 
gangs, the advisability of raising track spikes in winter to 
prevent their heads snapping off in low temperatures and 
the methods of repairing work equipment, were discussed 
by thirteen railway officers in the Questions and Answers 
department. Information was also presented regarding 
a new design of track liner and an improvement in a 
weed burner. 

For the bridge and building man an article outlining 
the manner in which explosives were used to remove old 
cinder pit walls incident to the 











machines or that rails be cut 


remodeling of a pit on the IIli- 
nois Central at Clinton, IIl., 


with a flame would have been 
considered visionary prior to 
the beginning of the present 
century. Yet all these are 
common practice today. 
Railway service of the pres- 
ent day requires men of action 
whose movements are directed 
by a knowledge of modern 
methods. The recognition 
goes to the man who knows 
and who is able to translate 
this knowledge into direction. 
The man who succeeds is the 
one who not only possesses 
native ability and resourceful- 


ess, but who supplements 


these characteristics with the 
lessons gained from the ex- 
perience of others. This in- 
formation is secured by per- 
sonal contact with other men 
—it is secured more readily 
and to a larger degree by the 
regular reading of publica- 
tions such as RatLway En- 


WAGES MORE THAN MONEY 


It is a mistake to feel that money along repre- 
sents everything that is included in the wage. 
Of course money is a very essential thing, and 
up to a certain point it is perhaps the most 
essential thing, because one must live and take 
care of his family, but there comes a time when 
money is not the most essential part of the wage 
which one receives. The conditions of employ- 
ment, the comfort, convenience, health and sta- 
bility of employment become involved, and these 
things or any of them may far outweigh in real 
value and comfort any slight or even consider- 
able increase in wages. It is a mistake to think 
that the employees of a company, particularly of 
a railroad company, have no personal interest in 
the prosperity of that company. They are vitally 
interested therein and they should want to see 
their company prosperous because it is in their 
own selfish interest that their company should 
prosper. Being fully advised concerning the 
affairs of the company and being given the full- 
est opportunity for self-expression, they ought 
individually and collectively to be able and will- 
ing to make a great contribution toward its pros- 
perity—From an address by Daniel Willard, 
president of the Baltimore & Ohio, before the 


described an interesting meth- 
od of solving a small but com- 
plicated problem. The descrip- 
tion of the use of spray paint- 
ing equipment for a variety of 
services encountered in rail- 
way work presented a subject 
which is now receiving in- 
creasing attention from rail- 
way Offices. The effect of 
moisture in influencing the 
proportions in concrete mix- 
tures is of fundamental im- 
portance to all officers using 
concrete for railway struc- 
tures. The description of the 
manner by which the Midland 
Valley plans its bridge repair 
program to enable timber to 
be shipped direct to the job 
from the treating plant and 
thereby avoid all rehandling, 
pointed a way to an improve- 
ment of wide applicabilitv on 
other railways. In the Ques- 





employees of that road at Garrett, Ind. 
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tions and Answers department 





NANCE, whose function is the 

collection and presentation from month to month of new 
developments and improved practices. The man who 
reads this literature and absorbs the information con- 
tained therein has at his command not only those methods 
and materials which he has found beneficial in his own 
experience, but he also has the results of the studies 
made by others. 

In order to illustrate this point, we will refer to the 
last or January issue of Railway Engineering and 
Maintenance. In that issue the man interested in track 
construction and maintenance found a description of 
three modern rock crushing plants which the Southern 
Pacific has built to provide its ballast requirements on the 
main lines of its Pacific system. W. P. Wiltsee, chief 
engineer of the Norfolk & Western, described the manner 
in which that road has made marked progress in stabaliz- 
ing its track forces by transferring certain operations 
from the summer to the winter program. The problem 
of organizing track maintenance to secure the best re- 
sults was discussed at length by I. H. Schram, regional 


discussions of the relative 
merits of separate and combined gangs for bridge and 
building painting work and methods of insuring that 
water barrels on bridges are functioning at all times were 
supplied by seven men. In addition descriptions were 
presented of a method which has been developed by a 
manufacturer for the galvanizing of metal culverts after 
they have been fabricated, a new design of flat steel 
roof for railway buildings and an electric drill for use 
in a wide variety of bridge and building operations. 
Engineering officers responsible for the supervision of 
maintenance work are interested in all of the articles 
referred to above and also in common with alert mainte- 
nance officers, in the plans in effect on a number of roads 
for the awarding of premiums or prizes for best main- 
tained track on sections and subdivisions, as described 
in that isue. The results of a conference called by Her- 
bert Hoover, secretary of commerce, at Washington, to 
consider the grade crossing problem and an analysis of 
the amounts which the railways spent during 1924 for 
improvements, compared with the amounts which they 
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contemplate spending during the present year give further 
information which is valuable to the man in the conduct 
of his regular operations. 

Not the least important function of Railway Engi- 
neering and Maintenance is the presentation of the 
news of the field currently. Developments in the associa- 
tions of maintenance officers, trends in material prices, 
decisions of the Railroad Labor Board, changes in official 
positions, the more important construction projects and 
changes in the personnel and organization of the railway 
supply companies serving this field, are included. 

The above summary is typical of the material pre- 
sented in these columns from month to month. We trust 
that we will not be charged with self-conceit when we 
express the opinion that no man engaged in the construc- 
tion or maintenance of railway tracks or structures can 
fail to become more efficient by reading literature of this 
character regularly and thereby become a more likely 
candidate for promotion. It is for this reason rather 
than for any selfish aim that we ask “What do you read”? 


PRE-CAST CONCRETE 
IN RAILWAY STRUCTURES 


HE remarkable development in the use of concrete 

which has occurred almost entirely within the limits 
of the present century comprises one of the most absorb- 
ing romances in modern industrial history. It is to be ac- 
counted for by the fact that during the past 25 years 
concrete has developed two fundamental advantages over 
stone masonry. Advances in the wage rates of stone cut- 
ters and stone masons led to rapid increases in the cost of 
stone during the very time when the perfection of con- 
crete mixers and material handling equipment greatly re- 
duced the cost of concrete. It was also during that period 
that advancement in design resulted in the application of 
concrete to uses for which stone masonry was entirely 
unsuited. 

But concrete poured in place has its limitations. Un- 
less the volume of the concrete at a given site exceeds 
certain minimum yardarge the cost attending the mov- 
ing in, setting up, dismantling and release of the mixer 
plant becomes such a large proportion of the total cost 
for each cubic yard of concrete that the work becomes 
unduly expensive. Concrete is at a disadvantage also 
under certain circumstances because of the time neces- 
sary for curing before the structure or certain parts of 
it may be safely subjected to loads. In other cases the 
form work necessary to pour concrete in its final posi- 
tion introduces excessive costs. 

These limitations on the use of built-in-place concrete 
have given rise to a display of commendable ingenuity 
on the part of construction engineers in the development 
of pre-cast unit construction which has not only per- 
mitted the use of concrete where it could not readily be 
poured in place, but has also been responsible for the use 
of this material for purposes to which it had not been 
applied previously. Among the earlier applications of 
pre-cast concrete were piles, culvert pipe, bridge span 
slabs, ballast floor slabs on steel bridges, right-of-way 
sign posts, platform curbs and foundation pedestals for 
various types of structures. Precast units are also used 
as artificial stone for the lintels, sills, copings, etc., of 
brick buildings. A more recent development is the con- 
crete cribbing for the construction of retaining walls 
while one of the latest is seen in the unit slabs for the 
bulkheading of pile bridges which are described else- 
where in this issue. 

One of the advantages of the two forms of construc- 
tion last named lies in the fact that they possess one of the 
advantages of timber construction in that they do not 
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require as stable a foundation as monolithic concrete. 
Uneven settlement or distortion under load is not as im- 
mediately apparent or as serious a matter as with solid 
walls. A crib wall may be built on filled ground or other 
equally unstable foundation, whereas the construction of 
the more permanent wall would be considered improper 
practice unless footings were carried to secure founda- 
tion at greatly increased expense. 

A note of caution in the application of pre-cast con- 
crete is warranted. The construction of pre-cast units 
at a central plant where quantity production is a great 
advantage is usually effective in obtaining low costs as 
compared with concrete built in place at the site. But 
it is well to bear in mind that the handling, transporta- 
tion and erection of the units entails an appreciable 
outlay. The placing of large units requires the use of 
hoisting equipment and, in some cases, work train serv- 
ice as well, and unless properly conducted may result in 
a greater total expenditure than if built-in-place construc- 
tion had been adopted. For example, it is generally 
recognized that the pre-casting of bridge slabs is to be 
undertaken only where lack of clearance, time of setting 
and curing or extraordinary falsework or form construc- 
tion preclude construction in place. Like cast-in-place 
concrete, pre-cast concrete has its limitations. Each has 
its field of usefulness. 


THE FOUNDATION OF THE TRACK 


HE fundamental relation which the condition of the 

ties bears to track construction and the safety of 
train movements thereon is demonstrated in supplemental 
reports which the Interstate Commerce Commission has 
issued within recent weeks on two accidents which oc- 
curred within a week of each other in March, 1924. In 
one, a fast transcontinental passenger train on a western 
road was derailed while traveling at a speed of 35 to 45 
miles per hour, killing one person and injuring 13. In 
the other, a passenger train on a northeastern road was 
derailed while moving at a rate of 35 miles per hour, 
killing 3 and injuring 72 persons. In reports issued 
shortly after these accidents both were attributed to de- 
fective track conditions and particularly to poor ties. 
Recently the commission has made supplemental investi- 
gations for the purpose of ascertaining what has been 
done toward improving the track conditions in the vicin- 
ity of these accident in order to provide for the safe 
movement of trains and has issued supplementary re- 
ports describing the rehabilitation work which has since 
been done, the magnitude of which gives an indication 
of the conditions which prevailed at the time of the 
accidents. 

On the one road conditions were found to be such 
that the speed of trains was at once restricted to 40 
miles per hour for a distance of 60 miles until the track 
could be rebuilt. . Forces reaching a maximum of 400 
men were employed on this line, renewing 35,000 ties, 
ballasting 1914 miles of track out-of-face and lining and 
surfacing the remainder and installing 30,000 tie plates. 
On the other line 4,903 ties were renewed in a distance 
of five miles, in addition to 3,493 which had been in- 
stalled in the same mileage the previous year anu the 
rail was relaid throughout. The drastic character of these 
tie renewals, approximating 600 per mile on the one line 
and nearly 1,700 per mile in two years on the other line 
indicate the extent to which renewals had been deferred. 
The accidents which brought these conditions to light 
should serve as a warning to all maintenance of way 
officers that tie renewals can be postponed only at the 
risk of disaster, for the forces which lead to their de- 
terioration are constant in their action. 











What the Lack of Standardization 
of Track Bolts Costs 


A Manufacturer Points Out the Effects of Differences in 
Dimensions and Specifications 


By ArtuHur L. Greene 
Buffalo Bolt Company, North Tonawanda, N. Y. 


HE COST of all objects, irrespective of their 

nature, varies widely. This is a general char- 

acteristic and applies even to objects which are 
apparently identical; i. e., made in the same factory 
from the same material and used under identical con- 
ditions. 

It is the object of this article to consider the cause 
of this variability as evidenced in track bolts. For 
purposes of illustration a group of specifications for 
track bolts submitted by six different railroads will 
be used. Following this it is the intention to show 
how these variations, slight as some may appear, influ- 
ence cost factors in manufacturing processes. 


What Differences in Dimensions Means 


The table of specifications which follows shows 
some of the variations (either in dimensions, in style 
or in both) demanded of a head, neck, nut and thread 
used with the ordinary track bolt, each bolt here illus- 
trated having the same blank and rolled dimensions, 
namely, % in. blank by 15/16 in. thread. In consider- 
ing this table, the reader should bear in mind that 
there are seven other recognized standards for track 


cations requires a special forging tool—meaning 
thereby, added expense. Where the larger head is 
specified, there arises in addition the need for extra 
material and the exercise of greater care in the forging 
operation to fill out the head, all factors, it will be 
noted, in increasing costs. It might be remarked in 
passing that many railroads specify oval heads on 
their track bolts in place of button heads, although 
none of the former type is shown here. When this 
type of head is specified, there arises again the need 
for special tools. 

Turning now to the next column, it is noted that 
all of the necks specified are oval shaped. This type 
of neck has been adopted at the present time by prac- 
tically all of the major roads, and can be designated 
therefore as standard. Considering the dimensions 
themselves, it is seen that all of the long dimensions 
for the neck, except one, are the same—namely, 1-7/32 
in. Likewise all of the short and depth dimensions of 
the neck are the same with a single exception in each 
case. Off hand, perhaps, some might remark that 
these discrepancies are trivial. Perhaps so from the 
standpoint of their application, but certainly not from 


Typical Specifications for Track Bolts 


Head (Button) Neck (Oval) 


1% in. by % in, thick 
1¥ in. by % in. thick 
l¥s in. by % in. thick 
1¥ in. by % in. thick 
1% in. by % in. thick’ 
1Y in. by % in. thick 


bolts beside the one mentioned ; and that each of these 
other seven has an average of as many variations in 
specifications for the head, neck, nut and thread as the 
one illustrated in the table. If one will multiply the 
number of sizes of bolts (eight) by the average num- 
ber of variable combinations found in the table below 
he will gain a fair idea of the versatility of specfica- 
ton demands made of the bolt manufacturer in a sup- 
posedly standardized product. 

To consider briefly in order the characteristics of 
the dimensions shown, it will be noted that the thick- 
ness of the head (first column) in each of the six 
instances is the same, % in. This uniformity probably 
is due to the realization by engineers that a 5% in. 
head is the maximum thickness that can be secured 
in one forging and upsetting operation. Glancing at 


the overall dimensions for the head, it is seen that 
three of these are alike, two others have 1% in. head 
dimensions, while the sixth has a dimension of 1% in. 
In other words, we have three different head specifica- 
tions on a bolt blank of the same size, all of which are 
used for the same purpose. Each of the three specifi- 
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ly¥z in. by + in. by ¥% in. 
lyz in. by #8 in. by % in. 
1% in. by % in. by % in. 
1¥y in. by +8 in. by ¥Y in. 
ly¥z in. by #8 in. by % in. 


lyz in. by 4% in. by % in. 


Nut Thread 
Ideal Recessed Harvey 
1Y, in. by 1% in. deep Grip 
Square Chamfered Us. 
14 in. by 1 in. deep Std. 
Square Chamfered eS. 
1% in. by 1% in. deep Std. 
Ideal Recessed Harvey 
1% in. by té in. deep Grip 
Square Chamfered U.S. 
lye in. by 1% in. deep Std. 
Square Chamfered U.S. 
14 in. by 1% in. deep Std. 


the standpoint of manufacturing processes. This one 
column of six items, for example, shows four different 
combinations of dimensions, each combination requir- 
ing a special die and tool in manufacturing. Again 
we have the factor of added expense. 

A cursory examination of the next column reveals, 
first of all, two different types of nuts specified— 
square chamfered and ideal recessed. The former is 
the ordinary nut with rounded corners on the outside. 
The ideal recessed nut, however, has two special fea- 
tures. The “ideal” feature consists of beveled corners 
in the inside bearing surface; this allows the nut full 
clearance of the ball of the rail when tightened in 
place. The “recessed” feature, which is used only 
when the Harvey Grip thread is employed, consists 
of the depression or groove made on the bearing sur- 
face side of the nut and on the inside of the nut diam- 
eter. The reason for this “recessed” feature is per- 
haps evident. It will be noticed frequently that the 
hole in the average fish-plate has a slight burr around 
the edges. Some railroad engineers contend that this 
burr will prevent a proper bearing of the nut on the 
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fish-plate; by making a recessed nut, therefore, clear- 
ance is provided for the burr, and in doing so, it is 
claimed that a closer take-up of the nut on the plate 
itself is allowed. Another reason given for this “re- 
cessed” feature is to provide a housing for the threads, 
thereby preventing injury from chafing. The advan- 
tage arising from this recess apparently is open to 
question. Thus far, at least, its use is far from uni- 
versal among the railroads of the country. Whether 


Fig. 1—Left—Square Faced Nut with U. S. Standard Thread. 

Left Center—Square Chamfered Nut with Harvey Grip 

Thread. Right Center—Square Chamfered Nut with Recess. 
Right—Hexagonal Nut with U. S. Standard Thread 


advantageous or not, however, the manufacturer 
knows that it is appreciably more expensive to make; 
and furthermore that the comparatively slight diver- 
sity in design shown above is costing the railroads 
many thousands of dollars annually. 


Variations in Sizes of Nuts Adds to Cost 


But the variation in type is perhaps the least of 
the difficulties. Of the six dimensions given for the 
nuts, we note five different sizes, only two being alike 
in this instance. It is to be noted further that where 
the two sizes are similar, one is of the ideal recessed 
type while the other is square chamfered. So from the 
manufacturing angle and that of costs—which is what 
we are concerned with here—we find none of these six 
nuts alike in all particulars; that is, regarding both 
size and type. 

From the standpoint of costs to the consumer, varia- 
tions in the size of the nut itself are perhaps more 
serious than variations in the size of the head or neck. 
When the dimensions of the head or neck vary, it 


Fig. 2—Taps Used in Tapping Track Nuts. Upper with 
U. S. Standard Thread and Others with 
Harvey Grip Threads 


means the making of a special die or tool. When pro- 
ducing a special size nut, however, several factors en- 
tering the cost side of the ledger must be considered. 
A special size nut, for example, means special rolls to 
make the material; it means, further, special punching 
tools, slower production because of the need for larger 
machines (when the nut is deeper than the U. S. stand- 
ard) and finally, in the case of a thick nut, the use of 
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a greater percentage of material; each one a factor in 
adding to costs. The special nut, to express the 
thought in a different way, inaugurates special oper- 
ations beginning with the mill itself. Here it means 
special rolls for the flats; in the forge shop it means 
special tools for heading operations (the dies and dom- 
inoes), longer production time, and special tools for 
punching the nuts. Only in the tapping operation can 
the standard tools be used, but here again production 
is slowed down because of the increased depth. 
Consider for a moment the following supplementary 
table: 
Material 
1 1 fs in. by 1s in. 
2 1¥e in. by 1¥% in. 
3. 1-in. nut 1%in.by 1 in. 14% in. by 1% in. 
4. 1-in. nut 1% in. by 1% in. 13% in. by 1% in. 
The first dimension shown in the nut column—1% 
in. by 1 in.—is the U. S. standard specification for a 
l-in. nut. The first of these figures is the width across 
the flat and the second, 1 in., is the depth of the nut. 
Directly opposite, in the material column, is shown 
the size stock from which a nut of this size would 
have to be made. The first figure in this material 
column, it will be noted, is 1/16 in. smaller than the 


Nut 
1%in.by1 in. 
15 in. by 1% in. 


1-in. nut 
l-in. nut 


Fig. 3—Two Track Bolts, One with the Harvey Grip Thread 
and the Other with the U. S. Standard Thread 


corresponding flat dimension in the nut column; the 
spreading of the bar which takes place in the piercing 
operation, will take up this 1/16 in. leeway. On the 
other hand, the dimension for thickness in the mate- 
rial column — 1-1/16 in. — is made 1/16 in. larger than 
the corresponding figure in the nut column because 
in the crowning operation the material is compressed. 

Referring to the second group of figures in this 
table, we can suppose for purposes of illustration that 
a purchaser orders a 1 in. nut, having the same dimen- 
sions across the flat as the l-in. U. S. standard nut 
but having a depth % in. greater. Referring to the 
material table for this size it is seen that the material 
required will be 19/16 in. across the flat, the same 
as in the first group of material figures, but the depth 
of the stock is % in. greater than that shown in the 
first group. In other words, the change of % in. in 
depth requires a special rolled material. This simile 
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can be followed further in the nut and material figures 
shown in Groups 3 and 4. Wherever a change in the 
U.S. dimensions of the nut are made, special material 
must be rolled to size. 

In connection with the point just raised regarding 
the need for special rolled material, it is worth calling 
attention to the fact that some bolt manufacturers 
maintain their own mills in order to meet these special 
requirements, to save time in meeting orders, and to 
save the cost of having special material rolled outside. 

To revert to the type of threads shown in the orig- 
inal table of specifications, it is noted that two different 
kinds are demanded—the U. S. Standard and the 
Harvey Grip. Both of these are frequently specified 
for track bolts used in railroad work, so that no time 
or space need be taken here to describe their charac- 
teristics. In specifying two types here, however, the 
railroad engineer has again laid himself open to in- 
creased costs. 





Variations in Specifications Also Add to Difficulties 


Certainly one of the most outstanding instances of 
the lack of standardization here is shown in the 
variety of specifications demanded for the fit of the 
nut on a bolt. Perhaps no better proof of this can be 
had than by quoting a few of the specifications ver- 
batum. Following, for example, are the fit require- 
ments demanded by four different railroads: 

1. The fit between the bolt and nut shall be tight and so 
accurate that not less than a 10-in. long wrench will be 
required to run the nut all the way up the thread of the 
bolt without distorting the thread or twisting the bolt. 

2. Threads shall be rolled with not less than two, or more 
than three finger threads. The following three threads 
should require the strength of a normal man using a 12- 
in. wrench, and the next three threads should require the 
use of an 18-in. wrench. 

3. The fit shall be such that the nuts may be easily screwed 
on by hand to about half the thickness of the nut, after 
— they will require an 18-in. wrench to screw them 

ome. 

4. The threads on both bolt and nut shall be made to per- 
mit the nut to be screwed on with the fingers not less 
than % in., nor more than % in. (measured from end of 
bolt) before becoming finger tight and to be screwed 
up with an ordinary track wrench without overstraining 
the threads or bursting the nut. 

Each of tnese specifications, it will be noted, varies 
in important particulars. Requirement No. 1, for ex- 
ample, demands a fit which will require not less than 
a 10-in. long wrench for tightening; Clause No. 2 re- 
quires a 12-in. wrench for tightening one section of 
threads and an 18-in. wrench for those following; 
Clause No. 3, however, specifies only an 18-inch 
wrench for tightening operations; again, requirement 
No. 4 demands that an “ordinary track wrench” be 
used for this purpose. The question is justifiably 
raised here, referring to item No. 2 and the phrase 
“the strength of a normal man using a 12-in. wrench” 
as to just what the strength and other physical char- 
acteristics of the normal man are. 


Exacting Requirements Imposed 


The above is but one of the questions that arise in 
the mind of the manufacturer after reading these high 
powered specifications. He realizes, from long experi- 
ence, that every detail demanded by the individual rail- 
road must be fulfilled. To produce a nut that will meet 
these fit specifications, therefore, the bolt manufacturer 
must enter a highly specialized phase of manufactur- 
ing—the difficulties of which are not generally appre- 
ciated by the railroad engineer. Reference is had in 
particular to tne care that must be exercised in making 
the taps used with these nuts. The limit of tolerance 
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that can be allowed in the tool for obtaining a fit of 
this kind is so small as to be infinitesimal—about five 
thousandths of an inch. To produce these taps, there- 
fore, has meant the manufacture of a product having 
tne exceedingly fine limits of a master gage. 

In this connection it must be remembered that the 
average commercial tool does not come within these 
limits because of its broader requirements. When a 
railroad orders fit specifications of the kind illustrated 
above, therefore, it necessarily enters the field of in- 
creased costs. But the difficulties do not stop here. 
Fine limit taps play an important role, of course, in 
increasing costs. More to the point, however, is the 
fact that each railroad has developed, as already 
shown, an individual standard in fit that is essentially 
different from every other one. This means that a 
special size tap—each having a very fine limit—must 
be made to meet the particular requirements of each 
railroad. Lack of standardization in fit and fine limit 
tolerances always mean two things; first—increased 





Fig. 4—The Roll Threader Die Operation on Large Threader 
Machine Showing Method of Rolling Threads and 
of Feeding into Container Below. 


manufacturing costs of the finished product because 
of the need for many special tools; second—a short 
span of life for tne tool. 

The specification engineer needs to bear in mind 
that the manufacture of a tap—and especially one with 
fine limits—is an expensive proposition. First of all, 
the steel used must have a hard, impenetrable wearing 
surface combined with a marked degree of toughness. 
At one bolt manufacturing plant, for example, the 
track bolt nut taps are made of a special high carbon 
steel heated to a critical temperature of 1,450 deg. F. 
The cutting part of the tap is nardened in a brine 
solution, while the shank itself is quenched in oil. 
Two heats are applied to each tap. Those having a 
U. S. standard thread are drawn to 475 deg. F., while 
those having a Harvey Grip thread are drawn to 500 
deg. F. The hardening process takes place in an oil 
burning furnace having an automatic temperature con- 
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trol which regulates the heat within five degrees of 
the mean temperature desired. With a l-in. tap, the 
hardening heat is applied for 45 min.; in the drawback 
heat, the time allowed is 1% hr. Special care, it is 
worth noting, must be taken in the heat treating 
process to determine the exact temperature and the 
time element. A slight variation in either of these 
factors will create stresses in the steel which will 
make it unfit for use with a tap of this kind. 

The foregoing is only cited to show that close speci- 
fications mean high costs. And when, in addition, 
each railroad specification differs from every other one 
regarding the fit of the nut, it means the manufacture 
of an expensive special tap in each case. In view of 
the fact that the use to which a track bolt is put is 
the same in all instances, it is felt that specifications 
could be made here which would allow the use of a 
standardized test fit for all track bolts and nuts. 


Other Variations 


There are, of course, many other phases in the 
manufacture of track bolts and nuts where the railroad 
engineer specifies items that are partially or wholly at 
variance with what other roads are using. To list 
only the more outstanding of these, we mention those 
for chemical and physical properties, heat qualifica- 
tions, bending properties, material as to size, length 
of bolt and length of thread. But none of these, from 
a manufacturing angle has quite the importance in 
the final analysis of costs as do those described in 
detail—namely, (1) variations existing in type head 
and size; (2) variations in neck dimensions; (3) varia- 
tions in type of nut and its dimensions; (4) variations 
in type of thread; (5) variations in the specifications 
for the fit of the nut. No figures are available, but it 
is felt that the railroads of tne country would save 
millions of dollars annually if standardization of these 
five items were undertaken. 


Salt Reduces Heaving 


ITH the widespread use made of salt on plat- 
W forms and walks about station buildings in winter 

to prevent their becoming icy under foot, it 
might be expected that it should also prove useful in 
keeping tracks from heaving as a result of frost action. 
The results obtained on the Minneapolis, St. Paul & 
Sault Ste. Marie demonstrate that salt can be tised to 
advantage for this purpose. 

The Soo line experimented with this material on its 
Duluth line during 1920 and again in 1922 where it 
was particularly important to keep heaving down to a 
minmium for the safety of the fast passenger trains 
which are operated on that line. The material .used 
was crushed rock salt. Preparatory to its application 
all gravel was first removed from between the ties to a 
depth of six inches below them. Where the track had 
heaved one inch, salt was then spread over the surface 
to an average depth of about one-half inch, while 
where the heaving had reached two inches, salt was 
used to a depth of one inch. Where the track heaved 
three inches, salt was applied to a depth of 1% in., 
and where the track had heaved four inches, salt was 
applied to a depth of two inches. In all cases the entire 
surface between the ties for the width of eight feet was 
covered with salt, following which the gravel was re- 
placed. 

The work was done about November 1 in both the 
years and according to F. W. Curtis, division superin- 
tendent, to whom we are indebted for the information, 
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it gave excellent results, dispensing entirely in some 
cases and in large part in others with the need of 
shims. This will appear from the following statement 
which shows the extent of heaving on different miles 
on which this treatment was given, also the height of 
heave and the depth to which the salt was applied and 
its effect. 





‘aa Height _ 

of of Depth 
Heave Heave of Salt Year 
Applied 


Location 
West of Ft. n. 
Summit —— 
At M. P. 

West M. P. 
West M . 
West M. 

East M. 

East } 

East M. 

East M. 

East M. 

East M. 

East M. 

East M. 

East M. 

East M. 

East M. 

East } 

East M. 

East M. 

East M. 

East M. 

East M. 

East A 

East M. 


Effect of Salt 
No shims since 
No shims since 
No shims since 
No shims since 
4% in. shims last winter 
1 in. shims last winter 
No shims since 
No shims since 
No shims since 
No shims since 
No shims since 
No shims since 
4 in. shims last winter 
No shims since 
No shims since 
No shims since 
No shims since 
No shims since 
No shims since 
No shims since 
No shims since 
Shims reducedto 1% in. 
No shims since 
No shims since 
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Foremen to Receive Prizes 
For No-Accident Records 


N ORDER to stimulate interest in accident pre- 
I vention and safeguard employees against injury, 

the Southern Pacific, Texas and Louisiana lines 
have offered prizes to foremen whose gangs complete 
the year’s work without accidents or whose gangs 
work a specified number of man hours without a single 
reportable accident. This plan applies to all foremen 
and assistant foremen in the maintenance of way de- 
partment, namely, all those in charge of section gangs, 
extra gangs, bridge and building gangs, and water 
service and signal gangs. 

The prize award is to be based on the following 
table of hours of work completed by the gangs without 
a reportable accident: 

20,000 man hours or less during year... 

Between 20,001 and 60,000 man hours during year 
Between 60,001 and 100,000 man hours during year ...... 
Between 100,001 and 140,000 man hours during year ...... 
Between 140,001 and 180,000 man hours during year 
Between 180,001 and 220,000 man hours during year 
‘More than 220,000 man hours during year 

Further requirements outlined as conditions for 
prize awards provide that foremen completing any of 
the schedules outlined above will not be eligible for 
prizes if their gangs experience three or more report- 
able accidents during the year. The time of the fore- 
men and assistant foremen is not to be included in the 
man hours counted. The assistant foremen in main- 
tenance of way gangs are entitled to a prize equal to 
one-third of the prize won by the foreman under whom 
they are employed. The prizes will be awarded in 
cash as soon after December 31, 1925, as the awards 
can be determined from a check of the payrolls and 
the accident reports. A reportable accident is described 
as one incapacitating a man from the performance of 
his ordinary duties for more than 3 days in the aggre- 
gate during the first 10 days following his accident. 














A Variety of Pre-Cast Concrete Units 
Are Used on Railroads 


Special Applications Found of Particular Advantage in Overhead 
Bridges, Girder Spans and Trestles 


By J. S. Hunroon 
Assistant Bridge Engineer, Michigan Central, Detroit, Mich. 


much more timber was used in the various struc- 

tures than any other kind of material. There is 
now a tendency, particularly on the more prosperous 
roads, to reduce the amount of structural timber re- 
quired annually by making replacements with steel, 
concrete, and treated timber. Certain units of the tim- 
ber structures must be renewed frequently and their 
replacement is expensive, and where it is practicable 
to substitute small pre-cast reinforced concrete units a 
marked saving may be effected in annual maintenance 
costs. 

The units should be made preferably at division 
headquarters by a limited number of men. The use of 
standard forms is necessary to get the best results. 
The conduct of this class of work at each individual 
location would probably result in the need of a larger 
force, a duplication of forms, more work train service 
for transportation of material and equipment and addi- 


LT: THE EARLY days of railroad construction, 
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tional expense caused by delay in the removal of forms 
while waiting for the masonry to season. The units 
should be so designed that the weight will not be ex- 
cessive as these pieces should be handled by the reg- 
ular timber repair gangs without a derrick. 
Highway Bridges Offer Large Field 

Prior to 1909 many timber highway bridges over 
the Michigan Central tracks were constructed with 
the usual timber floor supported by timber bents on 
wooden mud sills. The soil at a number of these 
structures is a light sandy loam in which the sills 
and blocking decay so‘rapidly as to require renewal 
every four years. As sills supported on concrete piers 
last from 12 to 14 years, it was decided to place pre- 
cast concrete piers under all timber highway bridges 
over tracks. These units are made up at some point 
where one of the larger concrete jobs is in progress 
and shipped to the various locations for the carpenter 
gangs to place. Fig. 1 and Fig. 2 show details of the 
piers and end sills. Some of the piers are made longer 
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than shown in Fig. 1, to meet the requirements of 
bridges on a skew with the tracks. Figure 3 shows 
some of these units seasoning in the casting yard be- 
fore shipment. 

Figure 5 shows a low abutment for a highway 
bridge made up from a combination of pre-cast piers, 





Fig. 3—Pre-Cast Concrete Piers and Sills in a Casting Yard 


sills and small slabs. In Fig. 4 is illustrated a com- 
bination of pre-cast standard piers supporting a double 
frame bent and the end of a highway girder span 40 ft. 
long. Four piers at each corner of the girder span 
give ample bearing on the soil. A slight modification 
of piers shown in the figure might be used advan- 
tageously under small buildings and freight house 
platforms. 


Bulkheads for Pile Trestles 


It has been the universal practice to place once-used 
timber at the ends of pile trestles to retain the fill. 
Timber of this class soon decays and becomes a fire 
hazard. The writer nas known of several serious fires 
that started from decayed timber backing at the ends 
of trestles. A method of avoiding this hazard is illus- 
trated in Fig. 6 which shows slabs fastened together 





Fig. 4—A Combination of Pre-Cast Piers for the Support of 
the Bents Carrying Highway Girder Spans 
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for retaining the fill at the ends of bridges where the 
distance from base of rail to ground does not exceed 
six feet. The top sections of the center slabs are two 
feet deep so that they may be omitted temporarily to 
permit the placing of falsework stringers to support 
the track over the excavation while the wing and cen- 
ter slabs are placed and bolted together. 

The pre-cast concrete backing shown in Fig. 7 was 
placed at the end of a 60-ft. girder span so that a 15-ft. 
timber span at each end could be filled. The posts are 
anchored back to a common concrete block by car 
truss rods with turnbuckles for necessary adjustment. 
The weight of slabs and posts is such that a derrick 
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Carried on Piles 


is required for placing them. The slabs and posts are 
fastened together, top and bottom, by plates and bolts 
cast into each successive piece. 


Concrete Crib Walls Have Many Applications 


Nearly all railroads have wooden retaining walls 
made up of second-hand timber which requires renewal 
about every 8 to 10 years. In most cases timber walls 
are constructed at locations where it is inadvisable for 
economic or other reasons to build monolithic walls. 
Pre-cast concrete crib walls nave been found a desir- 
able substitute for such timber walls. This type of 
construction has a number of distinct advantages— 
(a)—It costs from 40 per cent to 60 per cent of the cost of 
monolithic walls. 

(b)—If necessary, the wall can be removed and the material 
salvaged at practically its original value. 

(c)—It is not necessary to excavate below the surface for a 
foundation. 
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(d)—Lumber for forms or concreting equipment is not re- 
quired. 

(e)—The work can be done with unskilled labor. 

(f)—It requires less work train service. 

(g)—The face being partially open, affords good drainage. 

(h)—It is comparatively easy to construct a wall of medium 
height parallel and close to the track. As one cell can 
be built at a time, the material excavated for the adoin- 
ing cell can be used as backfill, thereby minimizing the 
handling of filling material. 

Figure 8 shows a pre-cast crib wall 12% ft. high 
constructed with a surcharge at Lansing, Mich. 

There are many other uses for pre-cast concrete 
construction such as concrete pipe, railing posts at 
station grounds, bridge warning poles, lighting stand- 
ards, curbing for station platforms, whistle posts, rail 
rests, mile posts, railroad crossing posts, right-of-way 
posts, sectional battery boxes, battery wells, trunking 
for signal wires and foundations for pipe carriers at 
interlocking plants. Under certain conditions, it 
would be desirable to use segmental concrete blocks 
for large size sewers. 

The requirements of safety on the railroads have 
made sidewalks and handrails imperative on numerous 


Fig. 8—-An Example of a Retaining Wall Built of Concrete 
Cribbing 


bridges. Plank walks are unsightly on steel struc- 
tures, a fire menace, and require frequent renewal. 
Light pre-cast concrete slabs on steel brackets would 
make a more satisfactory construction. 

Pre-cast concrete construction can be extended 
profitably to other uses in railroad work than those 
mentioned above. Car houses and small buildings 
might be standardized and made in pre-cast, inter- 
locked sections. Pre-cast slabs for railroad crossings 
have been installed at various points but the results 
of such installations have been far from uniform and 
at the present time opinions as to their value are sub- 
ject to considerable variation. 


RAILROAD TEACHES CITIZENSHIIP.—The Chicago, Rock 
Island & Pacific on January 5 inaugurated classes in citi- 
zenship for 150 aliens at its yards at 47th street near 
Wentworth avenue, Chicago. A shortage of space for 
classrooms resulted in the use of coaches for this pur- 
pose. Two cars were installed in the yards, completely 
equipped with blackboards and desks. 

Four classes meet weekly, two of which assemble in 
the coaches on Tuesday and Thursday afternoons and 
the remaining two on Monday and Wednesday after- 
noons. Pupils who complete the course will be given 
diplomas by the Bureau of Naturalization and those who 
have already taken out their first papers will be given 
an examination for citizenship. 








An Exterior View of One of the Modern Snowsheds in the Sierra Nevada Mountains 


Snow Sheds and Snow Fighting 
in the Sierra Nevadas’* 


An Account of the Problems of Maintenance Imposed on the Officers 
of the Southern Pacific 


By THomAS AHERN 
Division Superintendent, Southern Pacific, Sacramento, Cal. 


Sierra Nevada range begins at Roseville, Cal., 107 
miles from San Francisco, at Elevation 162. <A 
double-track main line runs east to Emigrant Gap, 64 
miles (Elevation 5218), with grades up to 118 ft. to the 
mile. From the “Gap” the line rises on grades up to 95 ft. 
to the mile, to Elevation 7017 at Summit, from which 
point it descends on a grade of 95 ft. to the mile to 
Truckee. From Emigrant Gap to Andover, 29 miles, the 
line is single track. From Andover to Sparks (Eleva- 
tion 4425), 461% miles, there is a double-track line down 
the canyon of the Truckee river. 
The snow territory begins at Gold Run (Elevation 


"Ts: SOUTHERN PACIFIC’S crossing of the 


3226), 20 miles west of Emigrant Gap, and extends to, 


Sparks. The snowsheds now cover 25 miles of track 
in the 29 miles of line between Emigrant Gap and Ando- 
ver, the sheds being all above the 5,000 level. Until 1921 
the sheds extended over the 41 miles from Blue Canon to 
Truckee for an aggregate length of 2914 miles of sheds. 

The early snowsheds were constructed very much 
after the manner of a house, with a peaked roof on a 
steep pitch. The logs comprising the posts and braces 
were felled in the nearby forests of pines, firs and cedars. 
The neighboring saw mills furnished the timbers for roof 
and sides. Great care, involving much labor, was taken 
in removing rock and loose material in order to bury the 
bases of posts and braces to obtain a rigidity of aline- 
ment, but rot soon set in and with uneven masses of 





*Abstracted from a paper presented before the Pacific Railway Club 
on January 8, 1925. 
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snow on either side of any portion of the sheds they were 
frequently forced out of line. The braces were neatly 
axed to fit around the posts. The boards covering the 
roof were largely of sugar pine laid longitudinally. Sag 
due to heavy snow loads and trouble with water from 
melting snows on the roadbed led to the development 
of the present flat types of snow sheds. This type of 
shed has proved its efficiency. Its ease of restoration 
to original alinement and the enormous snow loads it 
is capable of bearing in times of abnormal snowfall has 
marked it as the most efficient type for use in the snow 
belt of the high Sierras. 

The clearance of the first type was 17 ft. above top 
of rail; with the second type this was increased to 
18 ft. and during subsequent renewals and repairs it 
was again increased to the present prescribed stand- 
ard clearance of 22 ft. The early sheds were con- 
structed with wooden footing blocks which quickly 
rotted out and were in turn replaced with stone foot- 
ings, the blocks being cut in the granite quarries which 
were then operating near the base of the Sierras. With 
the extensive development of concrete, however, it has 
been found more satisfactory to substitute concrete 
footings, cast on the ground in portable forms. 

The cost of the original peaked roof snowshed con- 
struction is not clearly recorded. However, records 
indicate extremely high material prices during the 
construction period in marked contrast to prices 20 
years later, and it is probable that the cost was at 
least $2,000,000. In the construction of the flat roof 
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sheds costs were much lower, so that with the recon- 
struction completed, and amplified by the additional 
construction of seven miles of double and three-track 
shed, with the expensive truss construction necessary 
to cover crossovers, the total cost of the reconstructed 
sheds was $2,159,313. Since 1902 $3,834,585 has been 
spent in renewals and repairs or nearly double the 
original cost. From records available for 1896 to 1899 
the average labor cost of erecting sheds was $4 per 
1,000 ft. b.m. and the lumber cost $9 per 1,000 ft. b.m. 
At the present time labor costs $20 and lumber $22 
per 1,000 ft. b.m. 


Fires and Fire Protection 


Fire is the greatest agent of destruction of the snow 
sheds. Fires are largely due to outside causes. Some 
of them are due to adjacent brush fires, originating in 
the immediate vicinity, or to an extension of neighbor- 
ing forest fires. In one case a fire starting in the 
Summit station, which forms a part of the sheds, de- 
stroyed several thousand feet of shed before being 
extinguished. 
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Profile of the Southern Pacific’s Line Over the Sierra 
Nevada Mountains 


The fire risk with the old wood-burning locomotives 
was great, but this has been practically eliminated 
with the oil-burning locomotives now used. Formerly 
the exhaust with full steam pressure loosened the roof 
boards and a continuous rattling of loose boards ac- 
companied the noise of exhaust during the passage of 
a locomotive through an upgrade portion of the sheds. 
This has been eliminated by placing a V-shaped re- 
movable casting over the top of the stack known as a 
“spitter,” which deflects the exhaust gases to the right 
and left, where escape from the sheds is allowed by the 
omission of the top boards on the sides of the sheds. 
This deflection of the exhaust gases prevents any pos- 
sibility of sparks being driven into the roof of the 
sheds with the attending danger of a fire. 

The sheds were not yet complete when a fire, 
charged to incendiarism, destroyed nearly four thou- 
sand feet of structure. This early emphasized the 
necessity of proper fire protection. When a fire occurs 
a draft similar to that in an ordinary flue develops, 
which tends to effect a rapid spread of fire. It is to 
prevent this spread of fire that fire trains have been 
installed and to arrest this condition, if beyond con- 
trol, that telescope sheds and frequent fire breaks are 
provided.* 


Present and Past Methods of Removing Snow 


Prior to 1889 snow fighting outside the sheds was 
done with bucker plows, flangers, and the strong arms 
of many shovelers. The bucker plow and six to twelve 
engines would back some distance away from a drift 


_—-e— 

* The means by which these sheds are protected from fire were de- 
fcribed in an article appearing in the Railway Maintenance Engineer for 
March, 1917, page 78. 
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and take a run at it, with every engine “down in the 
corner.” When they hit the drift, snow literally 
spurted aside until stopped by the pressure, after 
which the equipment backed up for another run. As 
the banks were built up with snow on each side, they 
became too high for the plow to be effective and after 
each trip of the plow it was necessary to excavate 
chambers in the sides of the snow banks into which 
the snow from the next trip of the plow could be 
deposited. This necessitated an army of shovelers to 
move snow back by hand with long-handled, square- 
pointed shovels. 

The flanger was, and still is, used to clean out and 
throw aside the ice and snow packed between the rails 
which would otherwise fill the flangeways and result 
in derailments. The first rotary snow plow was re- 


A Close-up View of One of the New Sheds 


ceived in 1889. The first application of the spreader 
was made in 1908. This machine will spread the 
accumulated snow banks to a width of 20 feet from 
the track, leaving the snow level with the top of the 
rail. It does its most effective work when the depth 
of snow does not exceed four or five feet; however, it 
has been used successfully for an initial spread with a 
snow depth of nine or ten feet. 

It has also become the practice to install pilot plows 
on a number of locomotives. From time to time other 
equipment has been added so that there are now six 
rotary plows, four of which are of the largest and most 
modern design, seven flangers and three spreaders 
which are used continuously during the snow season. 

During light storms the line is kept open with pilot 
plows and flangers, which do effective work to a depth 
of three or four feet. Pilot plows are more efficient 
under these conditions than the rotary as they can 
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make better speed. Both the pilot plows and the 
flangers deposit the snow close to the track and at 
frequent intervals, particularly at the close of each 
storm, spreaders are run to level off the accumulated 
snow banks. 

During heavy storms, when the snow gets too deep 
for the pilot plows and flangers to handle it, the 
rotaries are run. These, propelled by one or two 
Mallet engines, eat steadily through the drifts, casting 
the snow far to one side. The rotary is followed a 
short distance behind by the flanger, which cleans out 
the accumulation of ice and snow between the rails. 
As in the case of lighter storms, a spreader is run at 
the first opportunity. 


The Necessity for Snow Sheds Today 


The present day sheds are a sturdier development of 
the early flat roof sheds with refinements of details 
developed through years of experience. The principal 
types now used are as follows: 

The single track shed has an overhead clearance of 
22 ft. and a side clearance of 8 ft.,6 in. The plumb 
posts are 8 in. by 10 in. timber, as are the batter and 





An Interior View of the Shed Construction Over a 
Turnout 


brace posts. The beams are 8 in. by 16 in. and the 
joists 3in. by 12 in. The roof boards are 2 in. by 12 in. 
and the side boards 1% in. by 12 in. There are 326 ft. 
b.m. of lumber in each track foot of this shed and its 
cost in place with concrete footings is $25 per foot. It 
has been found that the snow settles almost vertically, 
and by providing an overhang on one side, settlement 
is away from the posts and the side of the shed, thus 
overcoming the tendency to force the shed out of line. 
The batter is usually provided on the side where the 
heaviest pressure is expected and is occasionally pro- 
vided on both sides. The ends of all the posts are 
painted with tarlene to resist decay, as are the im- 
portant contact points. The posts are spaced six to 
eight feet apart, depending on the territory. The con- 
crete footings are cast in portable forms, each footing 
requiring approximately ten cubic feet of concrete. 

Windows are provided in the sheds, in the form of 
a series of openings in the boards of the shed between 
the posts at about the height of car windows. These 
serve the double purpose of ventilating the sheds in 
summer and providing a view for the passengers. In 
winter solid board panels are placed over the open 
spaces. 
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Double-track snow sheds are of two types—one 
where the tracks are on 17-foot centers, in which case 
a row of center posts is provided between the two 
tracks and the other with tracks on 13-foot centers 
where the span over the two tracks is trussed. The 
first type is usually known as a double-track shed and 
the second type as a double-track truss shed. The 
double-track shed requires 442 feet b.m. of lumber per 
foot of shed and costs approximately $33 per foot in 
place; the double-track truss shed requires about the 
same amount of lumber, but is more expensive to erect 
on account of the truss construction. 

In the single-track territory, where switches turn 
out, it is necessary to construct what is known as a 
turnout truss from the headblock to the point where 
the tracks are on 17-foot centers, the turnout truss 
being similar to a double-track truss shed except that, 
of course, shorter trusses are required near the head- 
block and longer trusses near the point where the 
double-track shed begins. Where we have double- 
track sheds it is frequently necessary to install cross- 
overs, and over these a crossover truss is provided 
spanning both of the tracks for the length of the 
crossover. 

The most expensive snow shed construction occurs 
where the sheds are constructed through steep side- 
hill cuts, where slides occur, in which case it is neces- 
sary to construct back work or a solid timber protec- 
tion from the track over to the hillside on an even 
slope with the roof of the shed. This back work fre- 
quently requires quantities of lumber in excess of the 
actual lumber required for the shed over the track. 

The maintenance of the sheds, which must be done 
during the summer months when the traffic is ex- 
tremely heavy, is very difficult. Lumber yards are 
established at convenient points throughout the sheds, 
and as soon as possible in the spring work trains are 
used to distribute lumber up and down the line. Sheds 
are repaired by splicing posts, placing new roof 
boards, etc., as required, except that where the general 
condition of the shed justifies it is more or less com- 
pletely renewed. The lumber for the beams, rafters 
and roof is hoisted by means of an “A” frame and a 
horse, and our snow-shed horses, the product of years 
of training, have grown remarkably wise in their ways 
and can almost foresee the desires of the forgman. 
Each gang erecting shed is, of course, fully protected 
by flag. However, as trains can usually be heard 
approaching the delay to operation through shed con- 
struction is remarkably small. 

The snow sheds have frequently carried a load of 
from 20 to 25 feet of snow. As a general practice, 
however, we do not allow the snow to remain on the 


sheds to a depth of over ten feet, snow to greater — 


depth being shoveled off by hand, particular attention 
being paid to the older portions. 

We are now constructing a second track from Emi- 
grant Gap to Andover, which, when completed, will 


afford double track from Oakland Pier to Sparks.: 


Between Roseville and Sparks we now have 32 tunnels 
totaling 24,266 feet in length. Twelve of these, total- 
ing 5,271 feet, are between Emigrant Gap and And- 
over. Under the second track program we are con- 
structing seven new tunnels totaling 14,192 feet, and 
we are abandoning one of our existing tunnels, 274 feet 
long, having converted it into an open cut. 

During the past two years we have started to take 
down sheds wherever the track is on a fill or in a 
slight cut where the lower side can be “daylighted.” 
Sheds will be retained in all through cuts, in side-hill 
cuts and over sidings and switches. 
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The Maintenance of Track 
As an Engineer Sees It* 
By J. A. S. RepFretp 


Assistant Engineer Maintenance of Way, Chicago & 
North Western, Chicago 


HE BIGGEST railroad problem of today is the 

financial one, and an important part of it is to 

keep expenditures properly within revenues. An 
engineer has been defined as the man who schemes 
to make a dollar go as far as possible in controlling 
the forces of nature. That definition fits any man 
engaged in any supervisory capacity in railway main- 
tenance from foreman up to the head of the depart- 
ment. Broadly speaking, therefore, we are all en- 
gineers, whether we began our services pounding 
stakes into the ballast or pounding the ballast under 
the ties. All have the engineer’s point of view. 

The sole object in maintaining tracks is to hold it in 
shape to carry the traffic which goes over it. Main- 
tenance which is 100 per cent efficient keeps the track 
in exactly that condition which will enable it to carry 
the business safely and efficiently with the minimum 
expenditure of money. 

The standard to which each division, line, or branch 
is to be maintained is determined by the head of the 
department to correspond to the character of the 
traffic passing over that track. This study must cover 
high speed passenger main tracks where refinement 
of appearance may count, heavy tonnage freight lines 
where utility is the only criterion and branches with 
only occasional freight or switching service. 

With low earnings and therefore restricted expendi- 
tures, the maintenance officer’s heaviest responsibility 
is to parcel out his maintenance allowance so that it 
will cover the entire field of his jurisdiction without 
permitting any portions to fall below what the traffic 
demands. The head of the department, from his 
knowledge of track conditions over the system, divides 
his appropriation between the divisions in proportion 
to what each needs to hold it up to its standard of 
maintenance. Similarly, the division engineer distrib- 
utes the division allowance between his sub-divisions, 
and the roadmaster gives each section foreman his 
allowance of men on the same basis. Lastly, the fore- 
man distributes his work over his section in accord- 
ance with his knowledge of what needs most attention. 
The nearer the appropriation is proportioned to the 
maintenance needs, the greater is the efficiency of the 
organization. 


Better Standards Now Required 

The loads which our structures carry have increased 
year by year. The successor of the 80-ton engine, 
considered enormous 40 years ago, now weighs 250 
tons or more. Everyone knows that our bridges have 
been built and rebuilt in accordance with technical 
analysis to carry the increased loads, but not so many 
appreciate that the details of our track have been sub- 
jected to scientific study in order to proportion them 
for the strains produced by modern equipment; and 
that greater refinements are now required than were 
sufficient in the days of the stub switch and fish plate 
joint. 

Switch layouts carefully designed in chief engineers’ 
offices are regarded by too many simply as “pictures.” 
Too many foremen still space their guard rails from 


* A paper presented before the Maintenance of Way Club of Chicago 
on January 13, 1925. 
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the running rail to fit the width of their three fingers 
rather than to the exact distance from the opposite 
rail indicated in the standard plan furnished by the 
chief engineer. Many a switch point is a poor fit 
because the stock rail bend is not properly located. 
Gage and elevation around too many curves (and 
especially on sharply curved industry tracks) are not 
consistent with what the standards provide. Failure 
to follow standards reduces maintenance efficiency 
and, hence, runs up the expense. 

Strict adherence to the established standards of the 
road is becoming important from another angle. 
Public authorities, in analyzing serious accidents, 
judge physical conditions with respect to details by 
comparisons with the standard plans of the particular 
railroad. Coroners’ inquests have their own experts 
who measure in fractions of an inch and look for the 
supervising officer immediately responsible in case a 
variation from a standard could be construed in any 
way as a contributing cause. 

Track maintenance is becoming more and more sub- 
ject to exact measurements and dimensions. The ex- 
tent of wear of a rail must now be measured more 
accurately than by ascertaining how it feels when 
pinched by the fingers. Measurements of the depth 
and length of the batter determine whether or not it 
is economical to build up rail joints to a face. This is 
the day of calipers and limit gages for wheels, frog 
points and rails, even as it is for trolley wires and 
cannon. 

Improvements Must Be Justified 


The acid test as to whether or not any improvement 
is justified is the amount it will reduce the expenses 
of both maintenance and operation. Heavier rail, 
better ballast, and stiffer angle bars decrease mainte- 
nance expenditures ; but recommendations for such im- 
provements from the purely maintenance standpoint 
should be made only when they will pay their way by 
reducing the number of men per section, cutting down 
tie renewals, or by effecting some other saving. But 
in considering such improvements as heavier rails in 
yards, we can justify our recommendation more often 
than is realized by determining not only the mainte- 
nance expense to be saved, but the cost and value of 
delays occasioned to switch engines and other traffic 
resulting from derailments. It is no longer economical 
or efficient to maintain yard tracks only “just good 
enough so cars can be shoved in on them.” 

A high labor cost means that more and more 
machinery must be used on maintenance work. Al- 
most our first machine was the gasoline motor car 
which everyone now knows amply pays for itself; yet 
there was considerable difficulty in getting manage- 
ments to realize that the additional cost over the hand 
car was not an extravagance. The maintenance officer 
must be on the lookout constantly for new ways of 
doing things by machinery and keeping records to 
determine that the machinery actually saves money. 
The initial prejudice of some foremen against such 
revolutionary apparatus as mechanical tie tampers and 
ballast cleaners is easily removed by a short experi- 
ence with the machinery. The men who have the 
greater knack and enthusiasm for mechanical appli- 
ances should be the first to receive them. 

Since federal control we have been confronted with 
a condition which has to be kept constantly before the 
maintenance officers. I refer to the agreements gov- 
erning the employment of the rank and file. These 
rules represent the best efforts of representatives of 
the managements and our men in bargaining as men 
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to men across a table. They standardize the rights of 
the men and payment for extra work instead of leav- 
ing these to the liberality (or the reverse) of the 
supervising officer. We now know what we have to 
pay for certain service and the man knows just what 
he will receive. No human document is perfect and 
questions of understanding and interpretation are 
bound to arise for adjustment and decision now and 
then. Rules and schedules have come to stay, how- 
ever, and those officers who most quickly adjusted 
themselves to the new condition were the first to re- 
store the efficiency of their organizations. 


Rock Island Studies Effect 
of Winter on Water Softening 


r MHE treatment of water in the average water soft- 
ener is usually based on general chemical laws 
which have been demonstrated in the laboratory. 

These tests have been in a large measure reduced to 
rule of thumb for designing and fixing capacities of 
water softeners, if not ignored altogether. One of the 
features which causes the most disturbance in actual 
operation is the question of capacity. How much water 
will a certain machine treat properly? A number of 
variables enter into the question, such as length of time 
for agitation, rate of upflow in storage, etc. 

In addition to these well known subjects there is 
another which is as important but which has not received 
as much attention. That is the question of chemical 
activity. Laboratory conditions are assumed, together 
with room temperatures. When winter comes investi- 
gation often shows that while the chemicals may be 
found properly proportioned in accordance with these 
rules, the hardness, alkalinity and causticity are too high. 

The hardness causes incrustation and consequent loss 
of heat. The alkalinity and cauticity promote foam- 
ing with its lubrication difficulties, etc. Enginemen are 
usually tolerant of any disturbance due to scale as that 
is a shopman’s and fuel supervisor’s trouble, but the 
same cannot be said of foaming troubles and it becomes 
important to overcome the condition. That a remedy 
lies in recognizing the influence of temperature on chem- 
ical activity is suggested by recent experiences with a 
water treating plant operated by the Chicago, Rock Island 
& Pacific at Estherville, Iowa. 

Results at Estherville, Ia. 


At this point, according to P. M. La Bach, engineer 
water service of the road, water is taken from the Des 
Moines river and subjected to treatment in a softener 
of the continuous type from the top of which the treated 
water goes directly to the water cranes. In the sum- 
mer time this plant has a capacity of 22,000 gal. per 
hour which reduces raw water of about 22 grains hard- 
ness to an average hardness of about 4 grains with about 
5 grains of alkalinity as indicated by the following tests, 
where H stands for the hardness in grain per gallon, A 
for the alkalinity in grains per gallon and C for the 
causticity in grains per gallon. 


Raw Water Treated Water 


Hardness Alkalinity Causticity 
4. 


Hardness Alkalinity 
22. 10. 4. 0 2.5 
2, 11 45 4.5 Zo 
22. 1] 4.5 4.5 3.0 
23. 11 4.5 4.5 Z5 
24, 11.5 5.5 5.5 3.0 
24. 11.5 5.0 5.0 3.0 
18 9 5.0 5.0 3.0 


This is good for water having the following analysis 
a short time before the above tests: 
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Grains per gal. 
Calcium carbonate 9.71 
Calcium chloride 0.78 
Magnesium carbonate 2A2 
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Calcium sulphate 3.60 
Magnesium sulphate 10.85 
Oxides of iron, alumina, silica 0.35 
Alkali chlorides 0.63 
Alkali sulphates 2.65 
Total solids 30.69 
Incrusting solids 27.41 





Attention is called to the fact that magnesium sulphate 
is present which experience shows requires considerable 
time to settle out. 


Water at Freezing Temperature in Winter 


When winter comes, the river freezes over and as this 
progresses the stream becomes nearly solid ice with only 
a small opening for water which has a temperature of 
33 deg. F. Under these conditions the water increases 
in hardness until the maximum is some times nearly 
double that found in summer. 

The following analysis made in March is given as 
illustrating what may be expected, although a little too 
late for the worst conditions: 

Grains per gal. 
18.80 


Calcium carbonate 



































A ORO er ee ee ae 0.26 
Magnesium carbonate 2.56 
Magnesium chloride pts 
Calcium sulphate 5.04 
Magnesium sulphate : 16.65 
Oxides a 4.35 
Alkali chlorides a 0.81 
Alkali sulphates 1.72 
Total solids 46.19 
Incrusting solids 54.66 


It will be noted that the magnesium sulphate has in- 
creased. Earlier in the year the sulphates were pro- 
portionately higher as magnesium is more soluble in 
cold water than calcium. 

In using this water at 33 deg. F. in the softener and 
undertaking to reduce the hardness to 5 grains or better, 
the following results were had: 


Results of Tests—January 


Raw Water Treated Water 
Hardness Alkalinity Hardness Alkalinity Causticity 
38. 23.0 5.0 11.0 6.5 
39 21.5 6.0 12.0 7.0 
37, 21.5 4.0 9.5 6.0 
41 22.0 4.0 9.0 5.5 
42 22:5 45 9.0 55 
42 22.5 4.5 9.0 55 
41. 225 3.0 8.5 §.5 
42. 225 J: 8.5 6.0 


This water is considered satisfactory insofar as the 
hardness is concerned, but the alkalinity and cauticity 
are excessive. They set up so much disturbance in the 
locomotive boilers that the treatment used was discon- 
tinued in cold weather, and only enough lime and soda 
ash were used to reduce the hardness to about 9 grains 
within 45 min. When the water crane is reached the 
water has a hardness of about 8 grains. But in this 
water some lime and soda ash remain in solution with- 
out having an effect in reducing the eight grain hard- 
ness, on account of the temperature. The process is 
therefore completed in the boiler. 


What Is the Remedy? 


It is believed on the Rock Island that the only sure 
solution is to heat the water in some manner. Evidence 
in support of this view is advanced in the following tests 
made to see what heat would do in this particular in- 
stance, the process being to test samples of water just 
as they were taken from the treating plant at the end 





February, 1925 


of 45 min. reaction and in addition to take duplicate 
samples of the treated water after five hours’ reaction, 
testing the first one just as it comes from the treating 
plant and the second one after it had been raised to a 
temperature of 80 deg. on a stove in the treating plant. 
45 min. reaction Five hours reaction Five hours at 34 deg. 


It will be noted that with the same degree of treat- 
ment the five-hour water is better than the 45 min. water, 
but that only after heating the five-hour water tests were 
obtained resembling those obtained in the summer. 
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These tests were made at the treating plant with an 
ordinary testing set and are believed to show the direc- 
tion in which developments may be made with advantage 
which, as stated previously, is to provide some arrange- 
ment to raise the temperature of the water at points where 
it gets as cold as at Estherville. 

Further evidence that this will accomplish the purpose 
is found at Council Bluffs, Iowa, where treated water 
of 64 grains hardness, 7.2 grains alkalinity and 5.2 
grains causticity is reduced to 4.5 grains hardness, 5.5 
grain alkalinity and 3.0 grains causticity in passing 
through the hot water fill-up tank installed there for 
locomotive filling. As a result of these and similar dis- 
closures consideration is being given to remodeling the 
worst station to provide for some heating of the water. 


A Review of Current Improvements 
in Rails and Fastenings’ 


By C. B. BRONSON 
Assistant Inspecting Engineer, New York Central System 


of the large users of steel and iron, of which 

materials the steel rail is the most important. 
The subject of rails has been much discussed and im- 
portant progress has been made in the past two or 
three years during which several changes and innova- 
tions have been instituted. Heavier rail has been com- 
ing into more and more widespread use, many eastern 
lines using sections varying from 125 Ib. to 136 Ib., 
with western roads stepping up from 90 lb. to 110 lb. 
and, in some cases, to 130 lb. The initial cost of this 
heavier rail is more than offset by the operating and 
maintenance economies resulting from the longer life 
of the rail, the lessened tamping and other work of a 
similar character. 


Rail Lengths Increased to 39 Ft. 


The standard rail length is being increased to 39 ft. 
and the bulk of the tonnage for many roads during the 
coming year will be of this length. The demand for 
the longer rail arose from several causes, the principal 
one being the high maintenance cost of rail ends due 
to battering and breakage brought about by the sus- 
pended joint. Utilizing a supported joint and long 
bars and giving reasonable maintenance, battering 
largely disappears. The practice of tne New York 
Central in this respect is to use a 38-in. bar supported 
on three ties. 

One of the recent developments in rail steel is the 
experimental use of a higher percentage of silicon, the 
old minimum of 0.10 being replaced by 0.20. This 
places rail steel on a parity with that for wheels, tires 
and automotive and other high grade steels. The ob- 
ject of this higher silicon content is to secure cleaner 
steel at no additional cost. A solid and cleaner steel 
is desirable even at the price of an increased depth 
of pipe. 


Separation of the “A” Rails and High Carbon Heats 


Another practice which has been instituted is that of 
separating the “A” rails and the high carbon heats. 
The “A” rail being from the top of the ingot contains 
the most segregation and these rails are being re- 
Stricted to tangents or to track in slow speed, light 


* Abstracted from a paper presented before the American Society for 
Steel Treating on December 17, 1924. 


r NHE maintenance of way department forms one 


traffic territory. The heats on the high side of the 
specified carbon range are selected for installation on 
curves. The old practice was to mix the rails regard- 
less of the position in the ingot or the amount of 
carbon. This practice of separating the rails should 
result in increasing the average life and in reducing 
head failures. 
Breakages 

Certain types of breakages have decreased. Base 
and web failures, for instance, are few, seams, mill 
defects or injuries generally accounting for these 
breaks. Head failures predominate and especially 
“A” rail failures of the crushed or split head type. 
The number of fissures has not decreased materially, 
although the rate per 100 miles of open hearth steel 
in service is now about one-half of that of seven or 
eight years ago. The product of certain mills is now 
almost immune from this type of failure and this fact 
is corroborated by the experience of several other 
heavy traffic roads. 

Wear 


There are two types of wear, one on tangents and 
the other on curves. The present carbon steel rails 
have ample resistance for wear on tangents and heat- 
treated rails are not needed there. A top wear of 
about 3/32 in. occurs in eight years under heavy traffic. 
Most roads remove tangent rails for battered ends and 
not head wear. 

The wear on sharp curves calls for special consider- 
ation and in this cennection the problem of heat 
treated and alloy steels enters. A variety of steels 
have been tried in the past 20 years or more, such as 
nickel, nickel-chromium, high carbon, low carbon and 
high manganese, addition of copper, vanadium, 
chrome-vanadium, oil or water quenched low carbon, 
manganese, Sandberg air treated, etc. Most of the 
alloys were abandoned due to breakage and to high 
first cost or other economic reasons. The high-man- 
ganese-low-carbon and the copperized rail steel are 
still under test. The oil or water quenched carbon 
steel is not attractive, for while the treatment may 
be successful on short lengths or on comparatively few 
rails, there are no indications that the rails would be 
uniformly treated on a tonnage commercial basis. 

The 12 per cent manganese has been very successful. 
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The life of such steel is about 10 times that of open 
hearth and no breakages occur except hair cracks re- 
sulting from the slipping of the drivers. With this 
type, a stiff rail section is needed to offset the low 
elastic limit of the steel. The Sandberg process looks 
quite promising. The increase in life more than offsets 
the extra charge for this treatment. The wear is less 
than for the plain open hearth steel but much greater 
than for the manganese steel. The process might be 
further improved by inverting the rail and spraying 
the head surface with oil to secure greater toughness 
and resistance to wear. 


Special Rails and Heat Treatment 


The experience with special rails has not been gen- 
erally successful. The treatment of rails is only neces- 
sary for resistance to wear on curves, the treatment of 
the head being all that is required. The stiffness of 
the rail section can be made adequate by design, limit- 
ing the stresses in the base and web to low values. 
A modified Sandberg treatment should yield increased 
service value in the wear portion of the rail head. 
Aside from the question of treatment, the most im- 
portant problem is to secure open hearth steel with 
less segregation and greater cleanliness. 


Other Materials of Heat Treated or Special Steel 


Among the other materials used in maintenance of 
way service which are either heat treated or of special 
steel are manganese rail bound or insert frogs. These 
are better than the solid manganese frog and the 
breakage is much less. Some roads raise the wing rails 
at the throat about 3/16 in. above the point thus plac- 
ing the wear on the wing rails instead of on the point 
and increasing the life of the frog. This is also found 
necessary due to the compression of the manganese 
steel. 

The oil treatment of splice bars and track bolts has 
become a well-known practice. Through treatment, 
the elastic limit is raised to 80,000 lb. and the ultimate 
strength to 120,000 Ib. It has overcome the notching 
effect on the head of the splice bars brought about by 
the rail ends digging into the bars and has materially 
reduced bar failures. In bolts, it has increased the de- 
sirable physical properties and has prevented stretch- 
ing. In a new process for reclaiming splice bars, the 
fishing depth of the old bars is renewed by pressing, 
thus restoring the fishing depth without distortion of 
holes. Provision has been made in the process for 
giving the bars an oil quench, thus making it possible 
to increase the strength of plain annealed bars. 

The use of copper in tie plates is now recognized 
and after seven years’ experience it has been found 
that the life of copper treated tie plates is materially 
increased. Copper is now being specified in steel for 
spikes where the corrosion is excessive combined with 
throat cutting. The corrosion of track materials from 
brine drippings has been a serious matter and the de- 
terioration of metals has been considerably hastened 
as a result of this. In order to prevent it, some roads 
are now oiling their rail and track fixtures. During 
1924 the New York Central System oiled some 3,500 
miles. 

Heat treatment can be applied to a great variety of 
other track fixtures, such as nut locks, rail anchors, 
guard rails, braces, switch stand parts, scales, bearing, 
etc. There is a large field for the further application 
of heat treatment to track fixtures and parts, for it is 
important that the railways secure tough material in 
order to resist the effect of shocks and impacts at high 
speeds. In most cases, a simple treatment applied to 
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plain carbon steel will furnish all of the essentials of 
strength, toughness and rigidity. The use of so-called 
fancy steel is to be avoided. 


Fatal Accident Caused 
By Defective Switch 


HE ABSENCE of the bolt connecting one of the 
| switch points and the head rod of a switch near 
a bridge is assigned as the cause of a fatal train 
accident on the Minneapolis, St. Paul & Sault Ste. Marie 
at Chippewa Falls, Wis., on December 20. On that date 
train No. 2 was approaching Chippewa Falls when the 
cafe-observation car was derailed at a facing point switch 
504 ft. west of the western end of the Chippewa river 
bridge, the car traveling on the ties until it was well 
out on the bridge, when the wheels on one side broke 
through the outer guard rail causing the car to fall into 
the river and resulting in the death of eight passengers. 
The following information concerning this accident has 
been summarized from a report of the Bureau of Safety 
of the Interstate Commerce Commission, based on an 
investigation made jointly by the bureau and the Railroad 
Commission of Wisconsin a few days after the accident 
occurred. 

The switch leaves the main track on the outside of a 
6-deg. 6-min. curve with a superelevation of 3% in. The 
switch at which the derailment occurred is operated by 
a high switch stand with a connecting rod of 1¥%-in. 
round wrought iron. A number 10 frog is used; the 
switch-points, 15 ft. in length and reinforced by 3-in. 
plates, 13 ft. in length, are spaced by a head-rod and a 
tie-bar, both 214 by 3% in., attached to switch rod clips 
of the transit type by %-in. bolts. The head rod is 8 in. 
from the points and 3 ft. 3 in. from the tie bar. There 
are stop brackets between the switch points and the stock 
rails four feet from the heel of the points. 

After the accident the bolt which had been used to 
connect the north switch point to the head rod was miss- 
ing. Neither the nut, bolt, nor any part of it could be 
found. 

In testimony the section foreman reported that he re- 
newed the north switch point three days prior to the 
accident, using the old clips. As the old bolt was some- 
what worn he replaced it with a new one. Testimony 
also showed that this switch had been used only a short 
time before the accident and appeared to be in good con- 
dition. No explanation was offered for the absence of 
the head rod bolt or the cause of the failure. 





A Convention Party Inspecting a Reclamation Plant 

















A Retort at the Plant of the New England Wood Preserving Company, Nashua, N. H. 





Wood Preservers Discuss Problems 
at Annual Convention 


Developments in Preservatives, Records of Service and 
Refinement in Methods Considered 


HE twenty-first annual convention of the 

American Wood Preservers’ Association, which 

was held at the Congress Hotel, Chicago, on 
February 3-5, was the most largely attended in the 
history of that organization, more than 200 members 
and over 100 other students of timber treatment reg- 
istering. Special interest was taken in the reports 
of the committees on the Treatment of Ties and the 
Treatment of Car Lumber and a paper on the pres- 
ent status of wood preservation in Europe by C. Mar- 
shall Taylor, superintendent of the Port Reading 
Creosoting Plant, Port Reading, N. J. A new develop- 
ment in the industry was presented in the form of a 
paper describing a recently developed process from treat- 
ing timber with an emulsion of zinc chloride and pe- 
troleum oil. Another paper raises a question concerning 
the acceptance of ties containing decay. 

The sessions were presided over by E. J. Stocking, 
president. Other officers of the association who have 
assisted inithe direction of its work during the past 
year were: S. D. Cooper (A. T. & S. F.), first vice- 
president; C. F. Ford (C. R. I. & P.), second vice- 
president, and P. R. Hicks, secretary-treasurer. 

Shortly after calling the convention to order on 
Tuesday morning, President Stocking reviewed the 
progress of the organization during the past year, con- 
trasting the present status of wood preservation with 
that when the association was formed 21 years ago. 
He referred to the service of the association in the 
development of reliable knowledge of proper wood 
preserving practices which have been incorporated in 
the manual of recommended practice in the form of 
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specifications for preservatives and for treatment. The 
association has also collected voluminous service rec- 
ords demonstrating the results which may be expected 
from the proper treatment of timber. He emphasized 
the necessity for the wood preserving industry to 
maintain the reputation which has been built up by 
continuing to give the best treatment possible with 
known preservatives and to avoid endangering it by 
using new methods or new preservatives until thor- 
ough investigation has shown that such materials and 
processes are proper and that satisfactory results can 
be obtained. “It is the duty,” he said, “of every mem- 
ber of this association not only to live up to the stand- 
ard specifications but to warn the users of treated 
wood against the acceptance of substitutes that may 
result in failures and thus react against the industry 
as a whole.” . 

The report of the secretary-treasurer showed the 
membership of the association on December 31, 1924, 
to be 629, a net gain of 45 during the year. At the 
concluding session of the convention on Thursday 
morning the following officers were elected for the 
ensuing year: President, S. D. Cooper, assistant man- 
ager of treating plants, A. T. & S. F., Topeka, Kan. ; 
first vice-president, C. F. Ford, supervisor tie and tim- 
ber supply, C. R. I. & P., Chicago; second vice-presi- 
dent, O. C. Steinmayer, manager, Canada Creosoting 
Company, Toronto, Ont.; secretary-treasurer, P. R. 
Hicks, manager Service Bureau, American Wood Pre- 
servers’ Association, Chicago. Members executive 
committee: E. S. Park, vice-president and general 
manager, New England Wood Preserving Company, 
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Boston, Mass.; Galen Wood, chemist, Port Reading 
Creosoting Plant, C. R. R. of N. J., Port Reading, N. J. 
Hot Springs, Ark., was selected for the next meeting. 


Report on Track Service Records 


: The Committe on Track Service Records, of which 
Z. M. Briggs, assistant engineer, maintenance, Pennsyl- 
vania, Pittsburgh, Pa., was chairman, presented a table 
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ent in certain classes of shingle stains and patented pre- 
servatives. 

In the last few years, however, there seems to have 
been a more serious attempt to place this material on the 
market in competition with creosote oil. The total pro- 
duction of hardwood tar in this country is approximately 
20,000,000 gal., from which could be produced 7 to 10 
million gal. of distilled oil. The toxic value of hardwood 
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of the average tie renewals per mile on 21 railroads for 
the years 1900 to 1923, inclusive, which is reproduced 
below. Tables were also presented on the results ob- 
tained on special test track sections on a number of 
railroads. The committee also submitted an outline of 
the prevailing methods of installing tie test track sec- 
tions with recommended rules for the installation and 
inspection of such track sections for inclusion in the 
manual of the association as information only. 


Report on Preservatives 


The Committee on Preservatives, of which L. C. 
Drefahl, of the Grasselli Chemical Company, Cleveland, 
Ohio, is chairman, presented a series of brief statements 
with respect to toxics, other than those more commonly 
used in timber preservation, which offer some possibilities 
of application in the industry. The most specific state- 
ment related to wood-tar creosote follows: 

Wood-tar creosote has been produced in this country 
more or less for some years and is a recognized ingredi- 





creosote is greater than coal-tar creosote. It can be pro- 
duced with a viscosity sufficiently low to insure a satis- 
factory penetration. The only service test available to 
the committee is that of the Forest Products Laboratory 
in co-operation with the Chicago, Milwaukee & St. Paul 
at Madison, Wis. This record is as follows: 100 red oak 
ties treated in 1919 with 10 lb. of wood-tar creosote 
showed 90 per cent in good condition and 10 per cent 
partially split but without signs of decay in November, 
1924. Wood-tar creosote is not as yet a standardized 
material and will probably differ somewhat if purchased 
from different sources. 

The report also included a paper by E. Bateman and 
C. Henningsen, chemist and assistant chemist, respec- 
tively, in forest products, Forest Products Laboratory, 
Madison, Wis., on the tocicity of petroleum oils which 
contained the following conclusions which apply only to 
the role of petroleums as toxic agents. They do not 
apply to water-shedding properties or any other mechan- 
ical advantage that petroleums may possess as ingredients. 
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1. No petroleum oils thus far examined can be used alone as 
wood preservatives in places where fungus attack is severe. 

2. It does not seem likely that any American petroleum oils 
can be used alone as wood preservatives. 

3. Petroleum oils may be used as carriers for one or more 
toxic materials. 

Messrs. Batemen and Henningsen also presented an 
independent report on the toxic principles of creosote 
which contained the following conclusions: 


1. The essential toxic materials in coal-tar creosote may be 
divided into two groups, viz., the hydrocarbon oils boiling below 
270 C. and the tar acids and tar bases boiling above 270 C. 

2. The hydrocarbon oils distilling below 270 C. are so much 
more toxic than any other class of materials in coal-tar creosote 
that they may be considered the essential toxic materials of 
ordinary creosote oil. 

3. The high-boiling tar acids and tar bases may be considered 
the essential toxic materials for high-boiling distillates, such as 
carbolineums. In this case the hydrocarbons, although poten- 
tially very toxic, are rendered ineffective by their low solubility, 
leaving the work to the less toxic but more soluble constituents. 


Specifications for the Preservative 
Treatment of Douglas Fir Ties 


The Committee on Fir Ties, of which H. E. Horrocks, 
manager of the Pacific Creosoting Company, Seattle, 
Wash., was chairman, submitted specifications for the 
preservative treatment of Douglas fir ties by pressure 
processes. These specifications are as follows: 


General Requirements 


1. The following general requirements (2-8) apply to each 
of the treatment processes: 

2. Conditioning. Ties shall be conditioned for treatment in 

accordance with American Wood-Preservers’ Association 
“Standards for the Purchase and Preservation of Treatable 
Timber.” 
_ 3. Seasoning. (a) Ties shall be seasoned, by air or by boiling 
in oil under vacuum as agreed upon, until in the judgment of 
the purchaser’s representative any moisture in the wood will 
not prevent the injection and proper distribution of the specified 
amount of preservative. 

(b) When, in the judgment of the purchaser’s representative, 
seasoning by boiling in oil under vacuum is necessary for ade- 
quate treatment, ties shall be held in creosote under a vacuum 
at temperatures which do not exceed 200 deg. F. The seasoning 
period shall be maintained until condensation passing off from 
the timber is approximately 0.1 Ib. per cu. ft. per hour. A 
minimum vacuum of 20 in. shall be maintained during seasoning. 

4. Preparation for Treatment. Any charge of ties shall be 
confined to Douglas fir, of pieces approximately equal in size and 
moisture and sapwood content, into which, approximately equal 
quantities of preservative can be injected, on which all necessary 
framing, boring, perforating, or chamfering shall have been done, 
where possible, and so separated as to insure contact of preserva- 
tive, and steam if used, with all surfaces. 

5. Manner of Treatment. The ranges of pressure, tempera- 
ture, and time duration shall be controlled so as to result in 
maximum penetration by the quantity of preservative injected, 
which shall permeate all of the sapwood, and as much of the 
heartwood as practicable. The vacuum requirements stipulated 
are those at sea-level, and necessary corrections shall be made 
for altitude. 

6. Retention of Preservative. No charge shall contain less 
than 90 per cent, nor more than 100 per cent, of the quantity of 
preservative that may be specified. The amount of preservative 
retained shall be calculated on the basis of preservative at 100 
deg. F., from readings of working-tank gages, or scales, or from 
weights before and after treatment of loaded trams on suitable 
track scales, checked as may be desired by the purchaser’s 
representative. 

7. Determination of Penetration. Penetration shall be de- 
termined by sampling ties in each charge, as may be desired by 
the purchaser’s representative. Any holes which may be bored 
shall be filled with tight-fitting treated plugs. 

8 Plant Equipment. Treating plants shall be equipped with 
the thermometers and gages necessary to indicate and record 
accurately the conditions at all stages of treatment, and all 
equipment shall be maintained in condition satisfactory to the 
purchaser. The apparatus and chemicals necessary for making 
the analyses and tests required by the purchaser shall also be pro- 
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vided by plant operators, and kept in condition for use at all 
times. 
Preservatives 

9. The preservative or preservatives used shall be whichever 
of the following standards of the American Wood-Preservers’ 
Association is stipulated: 

Grade 1 Creosote Oil for Ties and Structural Timber. 

Grade 2 Creosote Oil for Ties and Structural Timber. 

Grade 3 Creosote Oil for Ties and Structural Timber. 
Creosote-Coal-Tar Solution for Ties and Structural Timber. 
Amount of Preservatives To Be Used 

10. Creosote: 

Full-cell process, not less than 10 Ib. per cu. ft. of ties. 

Empty-cell process with initial air, not less than 6 Ib. per cu. ft. 
of ties. 

Empty-cell process without initial air, not less than 6 Ib. per 
cu. ft. of ties. 

11. Full-cell Process. Following the heating period, in the 
case of air-dried material, and the seasoning under vacuum 
period in the case of material to be artificially seasoned, the 
cylinder shall be filled with creosote and pressure applied as 
required to a maximum limit of 175 Ib. per sq. in. and main- 
tained, taking into consideration the quantity of creosote ab- 
sorbed during the bath, until the specified absorption of creosote 
has been obtained. 

Temperature of the creosote during the pressure period shall 
be as high as possible, within a minimum limit of 160 deg. F. 
and a maximum limit of 200 deg. F. 

After pressure is completed, the cylinder shall be emptied of 
creosote and a vacuum of at least 20 in. promptly created and 
maintained for a sufficient period of time to free the material of 
dripping creosote. 

12. Empty-Cell Process with Initial Air. Following the heat- 
ing period in the case of air seasoned or kiln dried material, 
and the seasoning period in the case of freshly cut timber, 
material shall be subjected to air pressure of an intensity and 
duration which, in the judgment of the operator, is sufficient to 
accomplish the final retention of creosote specified. 

The preservative shall then be introduced, the air pressure 
being maintained constant, until the cylinder is completely filled. 

Creosote shall then be pressed from the measuring tanks into 
the wood in a quantity sufficient, in the opinion of the operator, 
to leave the required retention at the completion of the process 
herein described. é 

Maximum pressure shall in no case exceed 200 lb. per sq. in. 
The temperature of the creosote during the pressure period shall 
be as high as possible, within a minimum limit of 160 deg. F., 
and a maximum limit of 200 deg. F. ‘ 

After pressure is completed, the cylinder shall be quickly 
emptied of creosote and a vacuum of at least 20 in. prompt 
created and maintained for such period of time as may be re- 
quired to remove dripping creosote from the material. 


When Is Rot Not Rot? 
By Dr. W. H. Lone 


Forest Pathologist, Bureau of Plant Industry, United States 
Department of Agriculture, Albuquerque, N. M. 


|Dr. Long presented a detailed report of some tests 
which he conducted on ties evidencing light or incipient 
decay to determine whether ordinary treating processes 
would completely sterilize the affected parts. The object 
of these experiments was to ascertain whether or not it 
would be safe to treat and use ties in this condition, the 
considerations involved being outlined in the following 
discussion, which formed a portion of this paper :] 

All of the ties now being cut in New Mexico and 
Arizona come from virgin forests. It requires from 100 
to 150 years to grow a tree even to tie size in this region. 
It is only a question of a few years until all of this 
virgin stand will be cut, then what? 

In view of the rapidly decreasing supply of timber, 
which is being cut about four times as fast as it is grown, 
all users of wood should put forth every effort toward 
conserving what is left. Is it not time that the association 
began to give serious consideration to the using of slightly 
infected ties whose physical properties are but little, if 
at all, injured by the small amount of incipient rot pres- 
ent? Why should thousands upon thousands of slightly 
defective ties be left in the woods to rot and to increase 
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the fire hazard greatly during a long period of years 
when much of this timber can be sterilized even by the 
present treatments. 

The question immediately arises as to the maximum 
amount of rot in a tie which should be allowed under the 
reading of “ties physically uninjured but slightly infected 
with rot.” This is a question that can safely be left to the 
physicists. I would suggest as a starting point for dis- 
cussion that the maximum amount of decay allowed in a 
tie be 114 in. in diameter. Would a tie be materially 
weakened if a hole 14 in. in diameter were bored through 
its center from end to end? Such a hole would cer- 
tainly weaken the tie, if it be weakened at all, more than 
a similar core of slightly infected wood. In fact, very 
few ties that show a maximum of 1) in. in diameter of 
defect in one end would show any defect in the other. 
All ties that are to be treated should be edged before 
treatment, otherwise the presence of rot in the tie might 
not be noticed. All stains and discolorations in the heart- 
wood as well as visible rot pockets should be classified 
as rot. 

Some may claim that when you once allow a slight 
amount of decay in ties your inspectors will become care- 
less and accept ties which contain more than the maxi- 
mum amount of rot. This same argument could be used 
against your inspectors when they are classifying the 
ties as to size. It should be just as easy for an inspector 
to determine that the rot is over 1% in. in diameter as 
it would be for him to determine that a tie is less than 
6 in. by 8 in.—8 ft. in size. Do you not believe that the 
time is near at hand, if not on us, when railroads which 
annually use millions of feet of timber should begin to 
conserve this rapidly diminishing supply along the lines 
indicated? Of course it would be necessary to know that 
a given treatment would sterilize the ties in question. 
Some treatments might have to be modified in order to 
sterilize certain types of ties. 

In the experiments here given I have not tried to 
develop any new treatment but simply to find out first 
what the usual treatments are doing in the way of 
sterilizing the ties. I have only tested a limited number 
of conifers. No hardwood ties have been tested, yet 
over half of the ties used in the United States come 
from species of hardwoods. It is, therefore, important 
that similar tests on heartwood ties be undertaken. In 
fact, I believe that all of the usual treatments of both 
coniferous and harwood ties should be tested as to their 
sterilizing qualities. The information thus gained would 
be of vast importance, even if this Association does not 
think the time has arrived when slightly infected ties 
should be used. 

Summary 


The tests here made prove conclusively that 

(1) The treatment of high altitude species as given by the 
A. T. & S. F. tie treating plant at Albuquerque thoroughly 
sterilized all rot present. 

(2) The treatment given the Texas pine sterilized the bulk of 
these ties. 

(3) The usual treatments given the western yellow pine will 
have to be modified somewhat in order to sterilize all of these 
ties. 

(4) The results obtained from the semi-treated rot prove that 
the preservative did not kill the various kinds of fungi present in 
this rot, and hence raise a doubt as to the protective value in 
sourfd ties where the heartwood is only semi-treated. 


Discussion 


J. H. Waterman (C. B. & Q.), pointed out that Dr. 
Long had repeatedly stated that he did not advocate 
the purchase of decayed ties by the railroads. In view 
of this he felt that no one was justified in using the 
paper as an argument for the acceptance of decay 
in controversies between purchasers and tie contrac- 
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tors. Dr. Long replied that Mr. Waterman’s state- 
ment was correct and that the primary purpose of 
his paper was to point out the lines of investigation 
which must be undertaken in the future when the 
supply of timber has become so nearly exhausted that 
the railroads will be unable to exercise the discrimina- 
tion which they are now in a position to carry out 
in accepting ties. 

George E. Rex (Natl. Lumber & Creo. Co.), stated 
that he believed that any one who read Dr. Long’s 
paper without having heard him talk would natu- 
rally assume that the paper was intended as an argu- 
ment for the use of ties containing incipient decay. 
He also related some of his early experiences on the 
Santa Fe to illustrate the consequences of any policy 
in the purchase of ties which would permit the accept- 
ance of inferior material, showing in particular that 
any leniency on the part of the purchaser quickly lead 
to abuses which were difficult to overcome. Further 
discussion of the paper related to the expense involved 
in the elimination of partially decayed material after 
considerable cost had been incurred in the handling 
of the timber before the decay was discovered, but 
several speakers representing railroads expressed the 
opinion that this in no sense warranted the purchase 
of decayed timber. 


A One Movement Process for 
Impregnating Timber with 
Zinc Chloride and Petroleum Oils 
By A. M. Howatp 


Senior Industrial Fellow, Mellon Institute of Industrial Research, 
University of Pittsburgh, Pittsburgh, Pa. 


During the last 20 years considerable experimental 
work has been done in attempts to develop a wood-treat- 
ing process in which the well known preservative effect 
of zinc chloride should be prolonged by an additional 
treatment with petroleum or its products, such as crude 
fuel oils. These investigations have been stimulated by 
a growing recognition that a preservative treatment of 
wood, in addition to preventing decay, must act to mini- 
mize checking, splitting, brooming, and other manifesta- 
tions of natural wear, or weathering of unprotected 
timbers. 

Several combination treatments with zinc chloride and 
petroleum oils have been developed and used experi- 
mentally. These treatments have been carried out by a 
variety of methods, which will be summarized as follows: 

1. Crossties were treated with zinc chloride solution, as in 
the usual Burnett process, seasoned, and finally treated with 
petroleum oils, either by an open-tank or pressure process. 

2. Crossties were first treated with crude oil by the Rueping 
empty-cell process, then, without removing from the cylinder, 
treated with zinc chloride solution by the full-cell process. 

3. Crossties were treated by the Rueping empty-cell process, 
using a more concentrated solution of zinc chloride than is ordi- 
narily employed for the Burnett treatment. Then, without 
removing from the cylinder, a subsequent treatment with 
petroleum oil was given by either the Rueping empty-cell or the 
full-cell process. 

These processes are all subject, in greater or lesser 
degree, to one disadvantage, namely, that the time and 
manipulations required for treatment are the sums of 
those for two movements; that is, one with zinc chloride 
solution and the other with petroleum oils. Also, in the 
process involving seasoning between treatments, there are 
additional handling and storage costs. 

The present process was worked out at Mellon Insti- 
tute of Industrial Research of the University of Pitts- 
burgh. For the treatment of timber with an emulsion 
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there are certain basic requirements, the more important 
of which are as follows: 

1. Both phases of the emulsion must penetrate into the 
timber; i. e., the emulsion must be of such fineness and stability 
that the wood will not separate its phases by filtration. 

2. The emulsion should be of such stability and consistency 
as to permit its use in commercial treating equipment. 

3. It must be possible to so regulate the composition that a 
desirable ratio of the component preservatives can be obtained 
in the timber. 

These requirements have been met satisfactorily by 
certain emulsions of zinc chloride solution in petroleum 
fuel oils. 

Penetration and distribution of zinc chloride and of oil 
have been verified by chemical and physical tests. It has 
also been found possible to vary the absorption of zinc 
chloride within limits above and below the values that 
experience with zinc treatments has fixed as optimum. 

Stability has been demonstrated by continuous treat- 
ments under operating conditions in a two-tie experi- 
mental cylinder at Mellon Institute, and in a 10-tie cyl- 
inder at Somerville, Tex., in co-operation with the Santa 
Fe Tie & Lumber Preserving Company. 


Description of the Process* 


Asphaltic residuum and distillate fuel oils are mixed in 
proportions to give a suitable viscosity, which may vary 
from 45 to 65 sec. Saybolt at 180 deg. F. This mixture 
is agitated with from 15 to 25 per cent of a 10 to 40 
per cent zinc chloride solution, then pumped under high 
pressure (about 2,000 lb. per sq. in.) and at a tempera- 
ture of about 170 deg. F. through an emulsifying valve. 
This valve so disperses the zinc chloride solution that an 
emulsion of sufficient fineness and stability for wood im- 
pregnation is obtained. 

Such water-in-oil emulsions, properly prepared, are 
quite stable. They do not, however, remain of uniform 
composition at treating temperatures, without some agita- 
tion. The necessary agitation in the treating cylinders 
is obtained by the use of a circulating pump. 

The usual procedures for pressure impregnation of 
timbers are applicable to the emulsion process. The 
operations of initial and final evacuation, steaming, and 
application of initial air have been employed for the cus- 
tomary purposes and with usual results. The mixture 
may be regarded as a petroleum oil made toxic by zinc 
chloride, and during treatment it acts like a petroleum oil 
of similar viscosity. 

Ordinary treating temperatures of 170 deg. F. to 180 
deg. F. are employed. It is not advisable to operate above 
185 deg. F. for any appreciable period of time. 

Penetration is plainly visible in timber treated by this 
emulsion process, because a water-in-oil dispersion has 
the general appearance and characteristics of the oil. A 
question of considerable importance in evaluating the 
emulsion process is the distribution of zinc chloride ob- 
tained. Is there a filtering action by the wood fiber re- 
sulting in a concentration of zinc chloride in the surface 
layers of the timber treated? Data have been obtained 
showing that zinc chloride is adequately distributed in the 
oil-treated, area. 

An average desirable treatment on the basis of present 
knowledge is 8 Ib. of oil (about one gallon) and % lb. 
of zinc chloride per cubic foot. With petroleum oil at 
four cents per gallon and zinc chloride at six cents per 
pound the cubic foot cost of preservative is: 

$0.04000 cost of oil. 

0.03000 cost of zinc chloride. 
0.00175 cost of power, interest, and depreciation 
(1% gal. of emulsion per cubic foot). 


$0.07175 total cost of emulsion per cubic foot of timber. 


*United States patent allowed. 
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Assuming that timber impregnated with zinc chloride 
and petroleum oil will be protected throughout its 
“mechanical life,” it is evident that this process promises 
economies in treating costs. 

Semi-industrial treatments have been in progress at 
Somerville, Tex., for several months. This work is 
being done in co-operation with the Atchison, Topeka & 
Santa Fe, and the Grasselli Chemical Company. It ‘is 
anticipated that these treatments, involving 3,500 ties, 
and started during August, 1924, will be nearing comple- 
tion by February 1, 1925. 


Report of the Committee on Posts 


The report of the Committee on Posts, of which Wil- 
liam Steen, general manager of the Louisiana Wood 
Preserving plant of the Long Bell Lumber Company, 
Shreveport, La., was chairman, consisted in large part of 
an Appendix A recording the results of experiments 
made by the Atchison, Topeka & Santa Fe with fence 
posts on right-of-way at Cleveland, Tex., and were out- 
lined in Railway Engineering and Maintenance for No- 
vember, page 489. The report also included some recom- 
mendations for additions and revisions of the manual 
and a brief resume of the history and development of 
pole and post treatment. The changes in the manual 
are reproduced below: 


Recommendations for Additions or Revisions to the 
Manual 


The committee recommended that because of the small 
size of timber commonly used for posts Item 3(b), “Sea- 
soning,” of the standard specifications for treatment of 
posts be changed to read “* * * posts may be 
steamed in the cylinder at not more than 20 lb. pressure 
per square inch, for not more than 10 hours at not more 
than 259 deg. F.” It is recognized that this is a devia- 
tion from specifications submitted last year by the Com- 
mittee on Posts, but it is common practice to steam at 
not over 20 lb. pressure instead of a maximum of 30 Ib. 

The committee also recommended the following for in- 
sertion in the Manual as good practice: 

1. Posts should be seasoned after treatment and before being 

placed in a fence row or line for the following reasons: 
Staples will hold better. 
Shipping weight is reduced. 
Damage to cars is minimized. 
Handling is facilitated. 
Fire hazard is reduced. 

2. If local conditions render it impracticable to pressure treat 
posts with creosote they should be treated by any one of 
the standard pressure processes recognized or adopted by 
the Association for the preservative treatment of timber. 


Report of Committee on Ties 


The Committee on Ties, of which W. W. Lawson, 
manager, National Lumber & Creosoting Company, Kan- 
sas City, Mo., was chairman, presented a list of additions 
to specifications for the preservative treatment, of ties by 
pressure processes whereby these specifications could be 
made applicable to the treatment of ties with petroleum 
and creosote, petroleum and creosote coal tar solution, 
and petroleum and zinc chloride. These additions are 
as follows: 


Add new paragraph (c) under Section 3: 
Due to the difficulties of dehydrating mixtures of standard 
preservatives and petroleum, it is not advisable to steam-season 


or use preliminary steaming on treatments with these mixtures. 


Add to Section. 9: 
Until the adoption of a standard specification for petroleum 
by this Association the petroleum used in mixtures shall be 
agreed upon in advance by all parties concerned. 


- Add to Section 10: 


At this time your committee does not feel that a*less amount 
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of standard preservatives than the minimum specified above 
should be used, and not less than three pounds of petroleum 
per cubic foot of timber should be used in addition to the 
respective amounts of standard preservative. 

Add to Section 14 (a): 

When treating by an empty-cell process the treating solution 
used shall not have a strength exceeding 10 per cent. 

Add new paragraph (c) under Section 14: 

When treating with a salt solution by an empty-cell process 
the operations specified above for an oil treatment should be 
followed. 

Add new Section 16: 

Petroleum-Salt Treatment—Two Movement. Ties shall first 
be treated with salt solution by an empty-cell process, which 
may be immediately followed with an additional treatment with 
petroleum by any standard process. 


Recommendations 


From the information available at this time, the com- 
mittee does not feel warranted in recommending the use 
of less amounts of standard preservatives than are now 
specified, but recommends that further study be given to 
the possibility of reducing the amount of standard pre- 
servative when treating with mixtures of creosote and 
petroleum, as there has been a considerable quantity of 
material treated in this manner with relatively small 
quantities of creosote per cubic foot which is giving very 
promising results. 


Report of the Committee 
on Material Handling 


The Committee on Material Handling, of which J. R. 
Helson, construction engineer, Joyce-Watkins Company, 
Metropolis, Ill, was chairman, presented a brief review 
of recent developments in methods and equipment used 
in handling ties at creosoting plants. The report is 
abstracted below: : Nhe 

Most yards were laid out for the handling of ties by 
man power and few changes have been made in the 
methods unless made imperative by want of room. Where 
yard expansion has been impossible operators have had 
to pile ties higher, utilizing locomotive cranes or stack- 
ers for elevating the ties in high piles. Both methods, 
however, call for laborious effort before and after the 
machine function. 

The locomotive crane is proving its worth in many 
places in the handling of ties, while it is generally con- 
ceded that its use provides the most economical method 
of handling ties from the trams to cars if open top cars 
are available. 

Some thought has been given to the development of 
equipment that will cut the cost of handling, such as 
the Angier loader for loading ties from trams to cov- 
ered cars. Considerable progress has been made on a 
conveying machine at the plant of the Central Creosot- 
ing Company at Finney, Ohio. This machine conveys 
the ties from the pile to any one of three trams and can 
be operated by five laborers. 

At the Southern Pacific railroad plant at Houston, 
Tex., a device known as the Davis tie tong is used with 
a 10-ton crane for handling ties from the yard to flat 
cars and from cars to clipping machines. The cost for 
each handling of a tie is less than one-half cent. 

The Oregon-Washington Railroad and Navigation 
Company has what the committee thinks is the most eco- 
nomically operated yard in the industry at The Dalles, 
Ore. This yard was laid out for the use of a .90-ft. 
hammer-head crane operating on a 22-ft. gage track with 
enough clearance between the legs for the crane to travel 
freely over standard cars on the track through the center. 
The ties are unloaded by piece workers and made up 
in packages or piling unit cribs of 69 ties alongside the 
car and are‘elevated by the crane which piles them five 
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packages high and eight packages or tie lengths back 
from the crane track. The operation is reversed for 
the removal of ties from the yard to trams. The units 
are lifted from their places in the pile and lowered along- 
side the narrow-gage track, whence they are loaded by 
piece workers to the trams. The installation requires 
the least amount of trackage, delivers ties eight lengths 
back from the track and makes piles 35 ties or about 
25 ft. high. 

The crane handles a five-ton load at a radius of 90 ft., 
and lifts loads at the rate of 100 ft. per minute. The 
load travels along the boom at a rate of 150 ft. per 
minute and the boom can make one complete revolu- 
tion in a minute while the crane travels along the track 
at a rate of 200 ft. per minute. All four movements 
can be made simultaneously. The cost of labor and 
power to deliver units as handled is less than 20 per 
cent of the per tie rate paid for building the package 
units or for loading ties on the trams. 


Discussion 


The committee supplemented its report at the con- 
vention by a description of the timber treating plant 
of the Southern Pacific at Wilmington, Cal., in which 
the ties are handled by means of an overhead trolley 
hoist which travels on runways and traveling cranes, 
a complete overhead superstructure being provided so 
that ties may be handled from any part of the storage 
yard. George E. Rex (Natl. Lumber & Creo. Co.) 
called attention to the recently completed plant of 
the Santa Fe at National City, Cal., which possesses 
one feature that he deemed of considerable merit, 
namely, the use of standard-gage tracks exclusively 
and the arrangement of the yard tracks in pairs 16 
ft. center to center. This double-track arrangement, 
he pointed out, is of considerable advantage in trans- 
ferring the ties from railroad cars to tram by means of 
a locomotive crane and for the operation of a boring 
and adzing plant mounted in a car which may be 
spotted anywhere in the yard. 


Specifications for the Preservative 
Treatment of Yellow Pine Piles 


The Committee on Piling, whose work was directed 
by H. S. Valentine, general manager, Eppinger & Russell 
Company, New York, as chairman, presented specifica- 
tions for the preservative treatment of yellow pine piles 
by pressure processes as follows: 


General Requirements 


1. The following general requirements (2-8) apply to each of 
the treatment processes. 

2. Conditioning. Piles shall be conditioned for treatment in 
accordance with American Wood-Preservers’ Association 
“Standards for the Purchase and Preservation of Treatable 
Timber.” 

3. Seasoning. (a) Piles shall be seasoned by air or steam as 
agreed upon, until in the judgment of the purchaser’s representa- 
tive any moisture in the wood will not prevent the injection and 
proper distribution of the specified amount of preservative. 

(b) When in the judgment of the purchaser’s representative 
steam-seasoning is necessary for adequate treatment, piles may 
be. steamed in the cylinder at not more than 30 Ib. pressure per 
sq. in. for not more than 24 hours at not more than 274 deg. F., 
which pressure and temperature maxima shall not be reached 
in less than two hours. The cylinder shall be provided with 
vents to relieve it of air and insure proper circulation’ of steam. 
After steaming is completed a minimum vacuum of 22 in. shall 
be maintained for not less than 15 min. The cylinder shall be 
relieved continuously or frequently enough to prevent condensate 
from accumulating in sufficient quantity to reach the wood. Be- 
fore the preservative is introduced the cylinder shall be drained 
of condensate. 

4. Preparation for Treatment. Any charge of piles shall be 
confined to pieces approximately equal in moisture and sapwood 
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content, into which approximately equal quantities of preserva- 
tive can be injected. 

5. Manner of Treatment. The ranges of pressure, tempera- 
ture, and time duration shall be controlled so as to result in 
maximum penetration by the quantity of preservative injected, 
which shall permeate all of the sapwood, and as much af the 
heartwood as practicable. The vacuum requirements stipulated 
are those at sea-level, and necessary corrections shall be made 
for altitude. 

6. Retention of Preservative. No charge shall contain less 
than 90 per cent, nor more than 110 per cent of the quantity of 
preservative that may be specified. The amount of preservative 
retained shall be calculated on the basis of preservative at 100 
deg. F., from readings of working-tank gages, or scales, or from 
weights before and after treatment of loaded trams on suitable 
track scales, checked as may be desired by the purchaser’s rep- 
resentative. 

7. Determination of Penetration. Penetration shall be de- 
termined by sampling piles in each charge, as may be desired by 
the purchaser’s representative. Any holes which may be bored 
shall be filled with tight-fitting treated plugs. 

8. Plant Equipment. Treating plants shall be equipped with 
the thermometers and gages necessary to indicate and record 
accurately the conditions at all stages of treatment, and all 
equipment shall be maintained in condition satisfactory to the 
purchaser. The apparatus and chemicals necessary for making 
the analyses and tests required by the purchaser shall also be 
provided by plant operator and kept in condition for use at all 
times. 

Preservatives 


9. The preservative used shall be whichever of the following 
standards of the American Wood-Preservers’ Association is 
stipulated : 

Grade 1 Creosote Oil for Ties and Structural Timber. 

Grade 2 Creosote Oil for Ties and Structural Timber. 

Grade 3 Creosote Oil for Ties and Structural Timber. 

Creosote-Coal-Tar Solution for Ties and Structural Timber. 


Amount of Preservatives to be Used 


10. For use in salt water: 

Full-cell process, not less than 22 Ib. per cu. ft. of piles. 
For use in fresh water: 

Full-cell process, not less than 15 lb. per cu. ft. of piles. 
For use in dry soil: 

Full-cell process, not less than 12 Ib. per cu. ft. of piles. 

Empty-cell process with initial air, not less than 8 Ib. per cu. 
ft. of piles. 

Empty-cell process without initial air, not less than 8 lb. per 
cu. ft. of piles. 

Treating Operations 


11. Full-Cell Process. (a) Piles shall he subjected to a 
vacuum of sufficient intensity and duration to insure that the 
wood is as dry and free from air as practicable, and to permit 
a retention of the specified number of pounds of preservative 
per cubic foot of wood. 

(b) The preservative shall be introduced between 165 deg. F. 
and 200 deg. F., and the cylinder filled without breaking the 
vacuum. The pressure shall then be raised to and maintained 
at a minimum of 100 lb. per square inch or until the quantity 
of preservative required to insure the final retention stipulated 
is injected into the wood, or until the purchaser’s representative 
is satisfied that the largest volumetric injection that is practicable 
has been obtained. The temperature of the preservative during 
the pressure period shall be not less than 150 deg. F., nor more 
than 200 deg. F., and shall average at least 180 deg. F. After 
pressure is completed the cylinder shall be emptied speedily of 
preservative, and a vacuum of not less than 22 in. promptly 
created and maintained until the wood can he removed from 
the cylinder free of dripping preservative. 

12. Empty-Cell Process With Initial Air. (a) Piles shall be 
subjected to air pressure of sufficient intensity and duration to 
provide under a vacuum the ejection of surplus preservative, and 
to insure a retention and proper distribution of the stipulated 
number of pounds of preservative per cubic foot of wood. 

(b) The preservative shall be introduced between 165 deg. F. 
and 200 deg. F., the cvlinder pressure being maintained constant 
until the cylinder is filled with preservative. The pressure shall 
then be raised to and maintained at a minimum of 150 lb. per 
sq. in. or until there is obtained the largest practicable volu- 
metric injection that can be reduced to the stipulated retention by 
a quick high vacuum, or until the purchaser’s representative is 
satisfied that the largest volumetric injection that is practicable 
his been ohtained. The temperature of the preservative during 
the pressure period shall be not less than 150 deg. F., nor more 
than 200 F., and shall average at least 180 deg. F. After pressure 
is completed the cylinder sha'l he emptied speedily of preserva- 
tive, and a vacuum promptly created and maintained until the 
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wood can be removed from the cylinder free of dripping pre- 
servative. 

13. Empty-Cell Process Without Initial Air. The preserva- 
tive between 165 deg. F. and 200 deg. F. shall be introduced to the 
piles until the cylinder is filled. Pressure shall then be raised 
to and maintained at a minimum of 100 Ib. per sq. in. or until 
there is obtained the largest practicable volumetric injection 
that can be reduced to the stipulated retention by a quick high 
vacuum, or until the purchaser’s representative is satisfied that 
the largest volumetric injection that is practicable has been 
obtained. The temperature of the preservative during the pres- 
sure period shall be not less than 150 deg. F., nor more than 
200 deg. F., and shall average at least 180 deg. F. After pres- 
sure is completed the cylinder shall be emptied speedily of 
preservative and a vacuum of not less than 22 in. promptly 
created and maintained for not less than 30 min. until the quan- 
tity of preservative injected is reduced to the required retention 
and the wood can be removed from the cylinder free of dripping 


Other Subjects Discussed 


C. Marshall Taylor, superintendent of timber preser- 
vation for the Reading and the Central Railroad of New 
Jersey presented an account of observations in the field 
of timber preservation made during the course of a 
trip to Europe during the past summer. Mr. Taylor’s 
conclusions are that American practices are far in ad- 
vance of those generally prevailing in Europe and that 
there was in consequence little of European practice 
that could profitably be applied here. 

Temperature and moisture changes in wood under 
steaming treatment was the subject of a paper by R. M. 
Wirka, engineer forest products, United States Forest 
Products Laboratory, Madison, Wis. Sections of yellow 
pine logs from 6 to 13 in. in diameter were used in 
these experiments, the object of which was the develop- 
ment of facts concerning the effect of the moisture con- 
tent, the diameter, the length of the vacuum period and 
the temperature on steaming operations. The paper con- 
cludes with a statement that further tests must be made 
before it is possible to offer any specific recommendations 
as to steaming practices. 

J. D. Maclean, engineer in forest products, United 
States Forest Products Laboratory, Madison, Wis., pre- 
sented a paper on the relative costs of treated and un- 
treated timber which comprised a demonstration of the 
mathematical method of determining the excess expendi- 
ture for treated timber which is justified under any 
given relation between the relative life of treated and 
untreated timber. 

The problems which are imposed in the project to 
extend the use of treated timber to railway cars were 
presented by the Committee on Car Lumber. This 
report showed that the most favorable field for the 
use of treated timber is in cars other than refrigerator 
cars owing to the fact that the possibility of contami- 
nating the contents of such cars with the fumes of 
creosote imposes too great a risk. The problem of 
using treated timber in other cars was discussed from 
the standpoint of new cars, rebuilt cars and repairs to 
both company-owned and foreign cars. The solution of 
these problems is concerned primarily with the ar- 
rangements necessary to provide an adequate supply 
of treated timber in sufficient time to assure the prompt 
delivery of cars as well as arrangements for supplying 
treated timber to car repair yards remote from treat- 
ing plants. The use of dip treatments on any ‘con- 
siderable scale was discouraged by the committee. 
Tables forming a part of the report showed that a 
very large portion of the timbers in various parts 
of cars deteriorate because of decay rather than 
mechanical injury or overstress thus demonstrating 

the opportunity for effecting economies through the 
use of treated wood. 
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Tie Producers Convene at Chicago 


Fluctuations in Railway Buying and Relations of Producers to 
Purchasers. Chief Subjects Discussed 


American Wood Preservers’ Association at the 
Congress hotel, Chicago, the National Association of 
Railroad Tie Producers opened its seventh annual con- 
vention. Owing to the fact that many of the tie pro- 
ducers attended sessions of the Wood Preservers’ con- 
vention and because many of the wood preservers 
remained for the meeting of the tie producers, the 
personnel of the attendance at the two metings was 
largely the same. 

The sessions of this convention, which were con- 
tinued until late Friday afternoon, were devoted to a 
detailed discussion of the problems arising in the 
production and distribution of railroad crossties. 
Among the chief features of the program were an 
address on the railroad situation by C. H. Markham, 
president of the Illinois Central; a paper by F. D. 
Reed, vice-president and general purchasing agent of 
the Chicago, Rock Island & Pacific, on the reasons for 
the wide fluctuations in tie purchases; a paper by 
Earl Stimson, chief engineer maintenance, Baltimore 
& Ohio, on what the railroad engineer expects in 
crossties and a symposium on the separation of cross- 
ties by grades and groups from the standpoints of both 
the railroad and the tie producers. 

Frederick Dunlap, secretary of the Missouri Fores- 
try Association, Columbia, Mo., presented an analysis 
of the effect of the Clark-McNary forestry bill on the 
tie producing industry, discussing the subject from 
the standpoints of the provision made in this statute 
for the increased protection of existing stands of tim- 
ber against fire, the encouragement of reforestation by 
farmers and the bearing of taxation of timber lands 
on the problems with which the timber land owner is 
confronted. Nelson Courtlandt Brown, professor of 
forest utilization, New York State College of Forestry, 
Syracuse, N. Y., presented a lecture on the European 
practices in the production and use of crossties. 

Owing to the absence of Walter Poleman of the 


N THURSDAY afternoon, February 5, immedi- 
ately after the close of the convention of the 


Western Tie & Timber Company, St. Louis, Mo., | 


president of the association, A. R. Fathman, vice- 
president of the Western Tie & Timber Company, pre- 
sided over the various sessions. 


Reasons for the Fluctuation 
in Cross Tie Purchases 
F. D. REED 


Vice-President and General Purchasing Agent, Chicago, Rock 
Island & Pacific 


The readjustments after the war period, and the 
radical legislatures are more largely responsible for 
the fluctuation in business in this country than any 
other thing. We all know what the conditions have 
been in Europe, and that they are just beginning to 
get squared away, their condition has had a great deal 
to do with the fluctuation in business in this country, 
including the tie industry. There have been a number 
of spurts in business, followed by depression, most 
of it due to political uncertainty, and the unsettled 
conditions abroad. Hundreds of anti-railroad bills 
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have been introduced in Congress, and the legislatures 
in various states, which have caused the railroads to 
be cautious in their expenditures, as they work on a 
very small margin. If they run short they cannot 
increase freight or passenger rates to recoup their 
losses as their rates are controlled by government 
agencies, either national or state, while the tie indus- 
try, like other lines of business, not similarly con- 
trolled, can handle its affairs to make both ends meet, 
or if worse comes to worse, they can close down en- 
tirely until commercial conditions improve. With the 
railroads it is different ; they must continue to operate, 
even at a loss. 


Preservation Has Reduced Demand 


Prior to the war, or say about 1907, the majority 
of the ties in this country were used in their natural 
state or untreated and it was a simple matter, based 
on previous years’ experience, to determine the num- 
ber of ties required, and the tie producer could pro- 
ceed to accumulate them and deliver as needed. Being 
untreated, they were ready to insert in track as soon 
as delivered. The growing scarcity of good ties and 
the necessity of treatment to get the maximum life 
from them has changed the procedure materially and 
has also increased the cost of ties to the railroads. 
On most railroads where treated ties have been used 
long enough to cause a reduction in renewals, the old 
method of basing the requirements on previous years’ 
purchases is obsolete. Instead, a very careful record 
is kept on the railroads of tie conditions and an inspec- 
tion is made each year of the ties in each mile of main 
line, as well as sidings, to ascertain the actual num- 
ber of ties needed for the following year, and this 
estimate is used as a basis for tie renewals. 

Ties for treatment must be seasoned before treat- 
ment from 6 to 12 months, depending on the kind of 
timber. This, of course, requires purchases in ad- 
vance. On the Rock Island it is handled so as to 
permit the number required to be delivered through- 
out the tie producing months of the year in about 
equal monthly installments. This spreads the pay- 
ment as well as the inspection and handling. 


Tie Requirements Smaller 


Tie requirements on the Rock Island have not fluc- 
tuated to any great extent, but they are growing less 
each year. In 1913, with 9,911 miles of track, tie 
renewals were 2,190,331, or an average of 221 ties 
per mile of track. Ten years later, or in 1923, on 
10,424 miles of track, tie renewals were but 1,459,360, 
or an average of 140 ties to the mile of track. 


Abnormal Demand After Federal Control 


During the late war and the period of federal con- 
trol, the railroads made very few improvements that 
were not absolutely necessary. After the railroads 
were returned to owners, they were compelled to catch 
up on deferred work, and for two years at least, the 
demand for ties was greatly increased. This may 
have caused some producers to feel that this gait was 
to be maintained, resulting in an over-production, and 
possibly over-purchasing, and that was responsible for 
the lack of demand in 1924. 
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Tie production, while it had an unsavory reputation 
prior to and during the war, is a legitimate industry, 
and the uniform specifications established during fed- 
eral control and continued in used by most railroads 
since the war, has done more to stabilize the tie indus- 
try than anything else, and I am hopeful that tie 
producers will endorse its continuance, as it will solve 
many of their problems. The standard specifications 
can be observed and I hope its observance will be 
insisted upon. I feel sure that the railroads will help 
in this respect. If all followed a standard specification 
ties could be produced in advance if desired, and tie ‘pro- 
ducers could feel sure of disposing of them to the rail- 
roads. 


Effects of Fluctuations in 
Tie Purchases on Production 


Following the presentation of Mr. Reed’s paper, 
Timmons Harmount, president of the Harmount Tie 
& Lumber Company, discussed the effect of wide 
fluctuations in tie purchases on production. In this 
paper Mr. Harmount described the unusually wide 
fluctuations in purchases which have occurred since 
the termination of federal control. ‘The withdrawal 
of the railways from the market,” he said “leads to 
heavy liquidation by the tie producers, the deteriora- 
tion of large stocks already manufactured, the break- 
ing down in large measure of their organizations and 
the carrying of a nucleus of men at large expense. 
It takes several months after a depression to build 
production up to normal for the smaller producers 
upon whom the contractor must depend for produc- 
tion scatter and others must be enlisted to take their 
place. Even where contractors conduct their own 
operations, the men on whom they depended previ- 
ously for quantity production at low cost enter other 
employment in periods of depression and they must 
be replaced with inexperienced forces which add to 
the cost. Uniform production will enable the contrac- 
tor to work on a smaller margin for it will enable him 
to determine with some degree of certainty the num- 
ber of ties which he should be producing in advance 
of any particular period. 


What the Railroad Engineer 
Expects in Cross Ties 


By Eart STIMSON 
Engineer of Maintenance, Baltimore, & Ohio 


Mr. Stimson traced the development of the crosstie 
from the earliest days of the tramways in Europe to the 
construction of the present day. In discussing present 
track standards he spoke in part as follows: 

Almost from the first, efforts were made to obtain 
more substantial and permanent construction than 
that afforded by the wooden rail and crosstie: Ex- 
perience in this country indicates, however, no prac- 
tical substitute for the wooden crosstie has yet been 
developed. We may therefore dismiss from further con- 
sideration the substitute tie and confine our attention 
to those made of timber. 

“It was not until the United States Railroad Ad- 
ministration put into effect a tie specification that the 
Standardizing of the grading of crossties was ac- 
complished. This Association, the American Railway 
Engineering Association and practically every railroad 
in the country, has adopted this specification. To 
make a 100 per cent job of it let every one of us live 
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up to their requirements and maintain the high stand- 
ard of product that is possible under these specifica- 
tions. This is quite necessary as the service demands 
made upon the ties are increasing each year as the 
wheelloads of the equipment, both locomotive and 
cars, grow greater with almost each successive new 
lot built. To meet this, the size of the rail has been 
greatly increased, the joint fastenings improved and 
the depth of ballast and the size of the tie and the 
number per rail increased. To protect the tie from 
crushing under these increased loads, larger and 
thicker tie plates are used to distribute the load over 
a greater area of the tie. 

‘The increase in the size of the tie is notable. Twenty 
years ago, aside from a few heavy traffic roads in the 
east, the common size of ties was 6 in. by 8 in. by 8 ft. 
Today Grade 5 ties, 7 in. by 9 in. by 8 ft. 6 in. and 
Grade 4, 7 in. by 8 in. by 8 ft. 6 in. are main track 
standards on a large number of roads. It is not possi- 
ble to design a tie and calculate its dimensions as is 
done with bridge members, on account of the inde- 
terminate factors arising from the varying conditions 
such as the road-bed, the condition of the wood in 
the ties, etc. It may be stated, however, as a result 
of experience that the minimum dimensions for cross- 
ties for heavy traffic lines are 7 in. thick by 8 in. to 
10 in. maximum width, by 8 ft. 6 in. long. 

“The physical properties of the wood are an im- 
portant element in the serviceability of ties; strength 
to resist bending and crushing, toughness to resist 
splitting, adhesiveness to resist spike pulling, and 
hardness to resist abrasion or mechanical wear. The 
oak tie meets these requirements better than any other 
available for use in this country, and for heavy traffic 
lines through rough country where the curvature and 
grades are heavy, it is almost indispensable. At least 
this opinion is based on my experience which extends 
over sufficient territory, from the mountains of Mary- 
land, Pennsylvania and West Virginia to the prairies 
of Indiana and Illinois, to cover all varieties of track 
conditions. 

“The denser pines make a very satisfactory tie except 
under the most severe service demands. While they 
are not as resistive to mechanical wear and crushing 
as the oaks, their durability is greater. 

“We should start with a tie well made from sound 
timber. Poor workmanship in producing the tie often 
makes it necessary to adze heavily to get the proper 
rail bearing. This starts the destruction of the tie 
before it is placed in service. 

“In the second place, the treatment of the tie after 
it is made, has a great influence on the service it gives 
in the track. This treatment is of two kinds—the 


. physical treatment, too often mis-treatment, and the 


chemical treatment. It_is generally agreed that all 
ties should receive chemical treatment and that it is 
nothing short of an economic crime to use them un- 
treated. The economy of treatment is now self-evi- 
dent, but it should not be viewed from this standpoint 
alone. It also has its appeal from the standpoint of 
conservation as the reduction in the annual cost of 
the renewal of the tie, on account of increased life due 
to treatment, means a reduction in the number of ties 
required. The treating of ties has now extended over 
a sufficient number of years and over a sufficient mile- 
age, to show returns that indicate that the drain on 
the timber supply to meet the demand for crossties 
for renewals is already retarded and in a few years will 
show marked decreases. 

“The proper handling and care of the tie from the 
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time it is made until put in the track cannot be stressed 
too much. Ties should be shipped as soon as possi- 
ble after they are made, to the treating plants, where 
they can be properly piled and taken care of during 
the seasoning period and are available for treatment 
when seasoned. Many ties are lost through failure 
to do this as is evidenced by the piles of decayed ties 
seen around most any tie yard.” 


The Segregation of Cross Ties 
By Grades and Groups 


The problem of segregating cross ties by grades 
and groups was the subject of two papers, one dis- 
cussing the problem from the viewpoint of the rail- 
roads and the other from the viewpoint of the tie 
producers. These papers are presented in part as 
follows: 

As the Producer Sees It 


By A. R. FATHMAN 
Vice-President, Western Tie & Timber Company, St. Louis, Mo. 


The separation of cross ties by grades and groups 
is one of the most difficult problems confronting the 
cross tie producers and when solved it will be of 
great benefit not only to the producers, but to the 
railroads as well. 

A radical change came with the United States Rail- 
road Administration when ties were grouped as: 

Ua—b—c and d 

Ta—b—c and d 
The “U” ties were used without treatment, and the 
“T” ties were those for which treatment was neces- 
sary. Specifications also provided five different grades 
from “ones” to “fives,” the first three being the same 
as the six by eight tie, and Grades 4 and 5 the same 
as the seven by nine tie, simply dividing the former 
into three grades instead of one, and the latter into 
two grades instead of one. These specifications re- 
quired that Grades 1, 2 and 3 be piled together, that 
ties of Grades 4 and 5 be piled together and that the 
different groups be kept together. 

The Railroad Administration specification also pro- 
vided for production of eight-foot, six-inch ties, and 
the proper separation as to grades and groups the 
same as with the eight-foot ties, whereas, prior to 
this specification the longer tie was in use on just a 
few railroads and the producing territory was limited. 

At the present time cross ties are grouped and 
graded practically the same as under the Railroad 
Administration specification, but covered by the indi- 
vidual railroad’s specifications, which differ slightly 
both as to grades and groups, each railroad designat- 
ing what kind of timber it will use; in what groups 
they will be classified, and what grades will be ac- 
cepted. The producer should ascertain from the rail- 
road customer what kind of kinds and what grades of 
ties are wanted. Then by a proper separation as to 
groups and grades at the assembly yard considerable 
trouble and expense can be avoided at the time of 
inspecting and loading. 

Lack of sufficient yarding space is one of the great- 
est handicaps to the proper separation of ties, but 
the producer should certainly kéep Grades 5 and 4 
piled together, Grades 3, 2 and 1 piled together, and 
should separate the different classes of timber, group- 
ing these in accordance with the provisions of the 
specification of the railroad for which they are to be 
loaded. 

Ties made by saw mills should be separated at 
the mill in so far as space will permit, so that the 
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hauler can arrange his loads in such a manner so as 
to cause the least amount of work in placing them 
in their proper piles or cribs upon reaching the as- 
sembly yard. Unless sawed ties are to be hauled im- 
mediately from the mill and loaded they should be 
properly stripped and cribbed to prevent stack burn, 
and if so handled, will more than pay for this addi- 
tional expense as against the loss if they have not 
been properly handled. 

The separation of rafted ties should, so far as pos- 
sible, be done at the mill or at the banking ground, 
so that when a raft is made up the ties will conform 
very nearly to the different groups or grades that can 
be piled together in the assembly yard. Should it 
not be possible to separate either at the mill or on 
the banking ground, proper separation should be made 
when they are drawn from the river and placed in 
the assembly yard. 

The separation of cross ties into the woods that 
are made by the axe is impracticable and about the 
only improvement possible is to try to educate the 
hauler that when he picks up these ties he will try 
to arrange his load with the different grades sepa- 
rated, thereby avoiding as much additional handling 
as possible when reaching the assembly yard. 

Some of the railroads in the producing territories 
where ties are taken on the right-of-way do not need 
any separation, simply requiring that the ties be 
cribbed, handling the problem of separation, either 
at the time of loading or when the ties reach the treat- 
ing plant. This is a problem for the railroads to 
handle individually on their own producing territories, 
but it would seem that much time, trouble and expense 
could be saved if this separation is made when the 
ties are hauled to the right-of-way. 

The cross tie producers should require their yard 
men to group and separate ties properly:as to grades, 
but when one yard man allows the ties to be piled in 
any manner that the hauler may see fit, he either 
forces the other yard men in competition with him 
to do likewise or loses the business. 

There has been a marked improvement in the sepa- 
ration of cross ties at the assembly yard or loading 
point within the last few years. There is still room 
for improvement, however, and if the producer will 
take a positive stand with the yard men that the 
groups and grades of cross ties in the assembly yard 
can and must be separated before inspecting and load- 
ing, we will be making progress in the solving of 
this problem, and to that end all cross tie producers 
should strive. 


As the Railroads See It 


By F. McCrory 


Chief Inspector, Tie and Timber Department, Chicago, Rock 
Island & Pacific, Little Rock, Ark. 


From the viewpoint of economy, it is necessary that 
railroads have cross ties delivered to them properly 
segregated both as to groups and grades to expedite 
inspection and loading and their handling at final 


destination, either at the treating plant or the tracks. , 


The tie producer should insist on his men being 
more careful in stacking ties by.grade as well as 
class, so that the inspection can be facilitated and 
better results secured on both sides. Tie producers, 
especially those that have been in the business for a 
long while, know good ties and know how to grade 
them as well as the railroad inspector. When we find 
no effort made to do this, it causes the railroad 
inspector to feel that an effort is made to put some- 
thing over on him and naturally he becomes more crit- 
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ical and trouble usually results. It should not be nec- 
essary for tie producers to be told that ties culled 
due to decay or other defects should not be put in 
cribs or ricks with good ties. 

An important item to the railroads, not included 
in the title of this paper, is the cribbing of ties of 
widely varying ages. Young ties cannot be treated 
the same as the old ones, as they must season the 
required time before they can be treated. It is there- 
fore necessary that ties of approximately the same age, 
group and grade be piled together. If this is done 
it will also materially reduce the time, as well as the 
expense for inspection and loading. 

From the viewpoint of the railroad it is absolutely 
essential that the following cardinal principles be ob- 
served by the producer. When delivering ties to tie 
yards where they are inspected, either at the time of 
loading or for loading at a later date by tie train: 

1.—All ties must be carefully sorted as to grade. 

2—All ties must be carefully sorted as to class. 

3—All ties must be carefully sorted as to approximate age. 

4—All culled ties or ties that will not be accepted should not 
be placed in tie yards at all but be removed from the right 
of way. 

This might require larger yarding facilities on some 
railroads than they have at present, but it will pay 
in the end in a reduction in the cost of inspection and 
handling. Tie production is recognized as a legitimate 
business, and it is only proper that business men 
having a commodity to sell should do everything pos- 
sible to please their customers. 


Develop Wood Lots and Saw Ties 
To Conserve Timber Supply 
By W. E. SWANGER 


General Sales Manager, American Saw Mill Machinery Company, 
Hackettstown, N. J. 

The rapid depletion of our large virgin forests, the 
increasing cost of stumpage, and the difficulty of obtain- 
ing sizable timber tracts make the subject of conserva- 
tion one of increasing importance, and I believe that 
in no other field of lumbering operations can a greater 
saving be effected than in the sawing of railroad ties in- 
stead of the wasteful hewing. 

In answer to a letter of inquiry, more than 20 promi- 
nent lumber and tie concerns gave me information con- 
cerning the hewing of railroad ties. Nearly all of the 
writers referred to the difficulty of obtaining competent 
tie hewers, but none of them reported any difficulty in 
obtaining saw mill help. The lowest cost of hewing ties 
mentioned in these letters is 10 cents for small ties. The 
highest cost for standard ties is 40 cents. The average of 
38 costs recorded was 23 cents per tie. These letters 
were received from widely separated sections of the 
country and may therefore be taken to represent general 
conditions. 

Apparently the old idea that hewed ties are better than 
sawed ties is fairly well dissipated and in conversations 
with railroad officers I find a growing preference for 
sawed ties. In the Railway Maintenance Engineer for 
November, 1923, a discussion of this subject showed that 
the weight of evidence’was clearly in favor of the sawed 
tie. In a recent forestry bulletin experts estimate that 
one-third of the wood loss in hewing ties can be avoided 
by sawing, and they also estimate that one and a half 
million board feet of lumber may be saved from sawed 
tie operations. Sawed ties may be made from large and 
twisted timbers as well as tie-size timbers. More can be 
produced from a given acreage, more can be hauled at 
a load, they pile better, they grade better and are more 
easily handled in preserving plants... Leaving out the 
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question of by-products, I believe that sawed ties may 
be sawed at a cost not exceeding 10 or 12 cents per tie. 


. 


Other Business 


The Transportation committee, after reviewing prog- 
ress in the handling of railway traffic throughout 
the past year, suggested that when the railways pur- 
chase crossties they can increase loading of cars with 
ties one-third, and thereby reduce the number of cars 
required to handle this material by offering to pay 
producers a slightly higher price per tie for all ties 
loaded above the average number per car, thereby 
sharing with the producer the economy effected in 
transportation. The committee also advocated the 
loading of ties for shipment to foreign lines in cars 
available rather than waiting for buying roads to 
send their own equipment as at present, for this leads 
to additional empty mileage and cross hauling of cars. 


Conditions in the Tie Industry 


A feature of the program on Thursday afternoon 
was the presentation of reports of conditions in the 
tie industry by district officers of the association. E. 
H. Meyer of Charles R. McCormick & Co., Portland, 
Ore., reported that 1925 was a quiet year among tie 
producers on the Pacific coast owing to the with- 
drawal of the roads in large measure from the market. 
Particularly in California, the roads entered the year 
with such large stocks that they bought relatively few 
new ties. The outlook for 1925 is more favorable 
as it is expected that the roads will enter the market 
for increased requirements which will lead to higher 
prices. 

George Loff of the Standard Timber Company, 
Evanston, Wyo., presented a more optimistic report 
on conditions in the Rocky Mountain district. An 
ample supply of labor was available during 1924 and 
this condition is expected to continue during 1925. 
Many roads reporting in this area are now accumu- 
lating good stocks. 

H. C. Gilkey of Pendleton & Gilkey, Minneapolis, 
Minn., reported that the roads operating in the north 
central states have not come into the market for any 
large number of ties and are offering low prices for 
those they wish to purchase. Production is, there- 
fore, light but sufficient to meet the present demand. 

Alfred Bennett of the Bennett-Field Tie Company, 
Chicago, reported that the production in the south 
central territory was the smallest in 1924 of any year 
in the last three, although the quality was better than 
usual. The stocks on hand were smaller than for 
several years, especially on branch lines in produc- 
Both demand and prices are now 
rising. 

Timmons Harmount of the Harmount Tie & Lum- 
ber Company, Chillicothe, Ohio, reported that cross 
tie purchases in the southeast were very much cur- 
tailed during a large part of the year with some 
increase in demand during the latter months, although 
the purchases are still much below normal. 

The following officers were elected for the ensuing 
year: President, Howard Andrews, president, Nash-. 
ville Tie Company, Nashville, Tenn.; first vice-presi- 
det, J. J. Schlaffly, president, Potosi Tie & Lumber 
Company, St. Louis, Mo.; second vice-president, E. R. 
Ross, secretary, Marsh & Truman Lumber Company, 
Chicago; treasurer, E. E. Boehne, manager of sales, 


. International Creosoting & Construction Company, 


Galveston, Texas; and secretary, J. L. Penny, T. J. 
Moss Tie Company, St. Louis, Mo. 
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This department is designed to serve as 
a reader’s service bureau, wherein the many 
problems which arise in the routine main- 
tenance of tracks, bridges, buildings and 
water service facilities, may be subjected 
to frank and thorough discussion. The 
value of the service thus rendered is propor- 














Questions to Be Answered in the April Issue 


1. Should superelevation be provided on sharp curves 
of industry, house or other low speed tracks, and, if so, 
how much? 

2. What measures can the operator of a steam, gaso- 
line or kerosene operated pumping station adopt to reduce 
his fuel consumption? 

3. What measures should be taken to insure thorough 
inspection of switches and switch stands? How should 
such inspection be reported? 

4. Does the saving in heat justify laying roof boards 
tight and placing a layer of building paper between these 
boards and the shingles? 

5. To what extent is it practical to so distribute ties 
when unloading them that the larger and stronger ties 
will be available for insertion at the points of most severe 
service as on curves and under joints? 

6. What is the effect of adding calcium chloride to 
concrete? May it be used to advantage? 

7. What are the responsibilities of maintenance of- 
ficers and foremen toward trespassers on railroad prop- 
erty, particularly bridges, in order to protect the railroad 
from liability for accident to such persons, in addition to 





tionate to the extent to which readers avail 
themselves of it, in submitting questions 
and in lending their co-operation by offering 
answers to the questions presented. 








installing and maintaining the usual warning signs? 
8. What is the most economical method of picking up 
debris in yards? 








Loosening Track Joints for Oiling 
Should track joints be loosened preparatory to oiling? 


Thin Oil Dispenses With Loosening 


By F. M. Pittman 
Roadmaster, Illinois Central, Water Valley, Miss. 


The only advantage to be derived in loosening the 
joint is to prevent rusting of that portion of the joint 
that comes in contact with the rail, thereby permitting 
the rail to slip through the joints under changes in 
temperature. To offset this advantage there is the 
cost of the labor required to loosen all of the bolts, 
knock the joints loose and retighten the bolts. This 
involves two secondary objections: In the first place, 
the continued loosening and tightening of the bolts will 
eventually wear the threads to such an extent that it 
will require more frequent wrenching to keep the joints 
tight than if all of the wrenching is done in one direc- 
tion. Again, with all of the joints loosened it will re- 
quire several wrenchings to get the joints entirely 
tightened, which will involve not only additional ex- 
pense, but damage to the track structure by trains 
operating over the loose joints. 

All joints should be oil treated by the manufacturer 
before being sent out. In the case of old untreated 
joints they should be thoroughly soaked in hot oil 
before being applied. The bolts and nuts should re- 
ceive the same treatment. If this is done and the 
entire joint oiled twice every year and the joints kept 
tight there will be no rust along the points of contact 
between the joints and the rail, nor along the threads 
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of the bolts. It is important, however, that the oil 
be applied during warm or hot weather and that the 
grade of oil used be thin enough to penetrate the fine 
cracks and crevices around the joint and bolts, and 
also that sufficient care be taken in applying the oil 
to see that the parts are covered with sufficient oil to 
permit it to work its way through these crevices. 

There is probably no other item of track maintenance 
more important than tight joints and no practice 
should be permitted that might result in the joints 
being permitted to get loose. The method of oiling 
described will accomplish all the results that would 
be obtained from loosening the joints, will keep the 
threads of the bolt well enough oiled to permit the 
joint being tightened readily, will eliminate the addi- 
tional cost involved in opening and retightening the 
joints and will greatly reduce the possibility of loose 
joints. 

Loosening Not Required 
By F. M. Knicut 
Extra Gang Foreman, Southern Pacific, Merced, Cal. 


Weber joints, which have the wooden filler, should 
be loosened once each year and thoroughly oiled. It 
is not advisable to loosen other kinds of joints such as 
angle bars or continuous joints to insert oil. The main 
objections to loosening joints to oil them are the ex- 
pense incurred for the little good done and the chances 
of getting dirt on the joint after it has been oiled, 
preventing thorough tightening. The suction of speed- 
ing trains will drive dirt and sand on the oiled part 
between the angle bar and rail which, with the hot, 

















February, 1925 


dry weather, will gradually shake loose and work its 
way in between the rail and the joint, causing them 
to wear out sooner. The better plan is to tighten all 
bolts thoroughly about twice each year, being careful 
to discard all defective bolts and omit oiling, other 
than the thread of bolts at the time of tightening. This 
will insure tight joints. 


Loosening Desirable 
By Nick Batina 
Section Foreman, Pittsburgh & Shawmutt, Timblin, Pa. 


Several years ago after having watched the oiling of 
joints on another road I began oiling the joints on the 
section of track under my charge, using a mixture of 
one quart of kerosene to three quarts of black oil and 
applying the mixture to both the inside and the outside 
of joints with a paint brush, until three miles of track 
had been covered in this manner. Since that time I 
have found much difference in the condition of joints 
in this stretch of track as compared with the remainder 
of the section which was not oiled. The oil prevented 
rusting in the bolts and splices. From the appearance 
of this track I believe that if the oiling is done twice 
a year there is no necessity for loosening the joints, 
but that the joint should be loosened for oiling at in- 
tervals of two or three years. 


Air Lift Pumping in Winter 


Is the air lift pumping system subject to impairment by 
winter weather? What precautions may be taken to pre- 
vent it? 


A Properly Installed Plant Should Give no Trouble 


By P. M. La Bacu 
Engineer Water Service, Chicago, Rock Island & Pacific, Chicago. 


Any water system will freeze if exposed. Air lifts 
do not give trouble. It is the water and not the air 
that causes the disturbance so the problem is much 
the same as for any other machine handling water. 

If anything, there should be an increase in the 
efficiency of an air lift system in cold weather. Well 
water in winter is warmer than the air. If the com- 
pressor discharges the air at a lower temperature 
than that of the water at the footpiece, there will be 
added expansion of the air when coming in contact 
with the water. In all cases cold air is handled better 
than warm air in compressors. 


A Number of Precautions May Well Be Taken 


By JoHNn OLIPHANT 


Manager Pneumatic Pumping, Sullivan Machinery Company, 
Chicago 


The air lift pumping system is particularly well 


adapted for pumping under severe winter weather and 
should be just as efficient in the winter as in the sum- 
mer if the plant is properly installed for operation 
under these ‘conditions. In the first place, air weighs 
more at lower temperatures and consequently will do 
more work when compressed. With every five degrees 
drop in temperature of the intake air a gain of one 
per cent is secured in the amount of work the air will 
do. Cooler intake air also causes less heat generation 
in the compressor while colder water in the water 
jackets and intercooler is more effective. However, 
more power is required to compress the heavier air 
so that the overall efficiencies remain about the same. 

It is important to take certain precautions in the 
operation of an air lift plant in winter weather. In 
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the first place, underground water is always above 
freezing, but precautions should be taken to keep the 
water from freezing after it has been delivered to 
the surface. With long surface lines delivering from 
an elevated tank at the wells, provision should be 
made to drain automatically all exposed discharge 
pipes from the air lift back into the wells when pump- 
ing is stopped and the exposed water line should be 
properly insulated until buried below the frost line. 

We have encountered very few cases where trouble 
from freezing of the air lines has been met, notwith- 
standing a number of such plants in Canada, princi- 
pally because the flow of air from the compressor to 
the wells in the air lift work is constant and rapid 
and the air is heated from being compressed. 

There are several methods, however, that can be 
used in preventing freezing of the air lines. In the 
first place, an aftercooler may be used to trap out all 
the moisture and deliver dry air to the lines which 
will not freeze. Second, the air lines should be buried 
below the frost line, preferably with the water lines 
as underground water is always above freezing. A 
third precaution is to cover and protect the lines and 
valves where they are connected to the well head, espe- 
cially the adjusting valve, as freezing always occurs 
at this point if it is encountered at all. A fourth pre- 
caution is to install the adjusting valve in the discharge 
water from the well as the temperature of underground 
water will prevent freezing. 

As an additional precaution for these installations, 
the valve controlling the cooling water at the com- 
pressor should be closed and the drains of the com- 
pressor open when pumping is stopped. This 
regulation may be accomplished by solenoid or by 
pressure valves in remote controlled or automatically 
regulated plants so that the stopping of the plant will 
close the cooling water valve and open the drain. The 
starting of the plant will reverse the operation. 


Numbering Trestle Bents 


Is it desirable to number the bents of trestles and, if 
so, where should the numbers be placed? On creosoted 
structures, how should they be applied? 


No Advantage in Numbering 


By Hunter MacDonatp 


Chief Engineer, Nashville, Chattanooga & St. Louis, Nash- 
ville, Tenn. 


I do not think it necessary or desirable to number 
the bents of trestles. Where the bents are of such 
permanency as that afforded by concrete, red cedar 
or creosoted piles, the necessity for reference to partiu- 
ular bents is rare. All trestles on the N. C. & St. L. 
are numbered by the mile and tenths, counting from 
the initial point of the division. Maintenance officers 
have diagrams of such trestles and, in case of neces- 
sity, can easily identify any bent in question by count- 
ing from the end. The diagrams show the positions 
of all bents. These are uniformly spaced 12 ft. from 
center to center. 


Numbers Should Not Be Cut in 


By F. H. Cramer 
Assistant Bridge Engineer, Chicago Burlington & Quincy, Chicago 


It is not desirable to number the bents on all trestles, 
especially on a large system where there are a great 
number of pile trestle bridges. If an office record is 
kept, the bents may be numbered if so desired. It is 
a good policy, however, to number the bents on very 
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long trestles as a matter of record. There are several 
on the Burlington which are very long and all have 
been numbered. The numbers are painted on the side 
of the cap, and where the sway bracing interferes they 
are painted on the pile just below the cap. 

The numbers should be placed where they can be 
seen readily either from the end of the bridge or by 
one passing over the bridge. These numbers should 
be placed on the right-hand side and numbered numeri- 
cally in the direction of the mileage. If it is desired 
to number the bents on creosoted structures, the num- 
bers should not be cut into the piles and caps. Some 
kind of durable paint should be used instead. 


Numbering Is Desirable 


By W. H. Haney 
Chief Engineer, St. Louis Southwestern, Tyler, Tex. 


It is desirable to number all bents of trestles of 10 
bents or over, beginning at the end of the trestle from 
the direction in which the trestles themselves are num- 
bered. The number of each bent should be stenciled 
with white paint on the side of the cap near the end, 
using figures about three inches high. Figures have 
been successfully stenciled on creosoted caps, but are 
not very distinct. It would probably be more satisfac- 
tory to stencil the numbers in white on a piece of tin 
coated with black paint and nailed to the cap. 


Doubling Track Gangs in Winter 


To what extent is it advisable to double up section 
gangs to perform heavy work when these forces are re- 
duced to a winter basis? 


Doubling Is Not Recommended 


By B. R. Kup 
Division Engineer, Chicago & North Western, Madison, Wis. 


The practice of reducing expenses by reducing sec- 
tion forces during the winter season is an old one. 
Reduced section forces during the winter season usu- 
ally means small gangs which in some cases do not 
consist of more than a foreman and one laborer. These 
limited crews usually have plenty to do on their own 
sections, so that they should not be doubled up with 
other sections except in emergencies, such as derail- 
ments, broken rails, washouts, etc., and then additional 
men should immediately be hired at the point of 
trouble so as to release the regular section men for 
work on their home section. 


Doubling Prefered to Other Methods 


3y BrerNARD BLUM 
Engineer Maintenance of Way, Northern Pacific, St. Paul, Minn. 


It has always been the practice on roads operating 
through the northwestern states to reduce their section 
and other maintenance of way crews during the winter 
months. During periods of business depression some 
section gangs have been brought to the irreducible 
minimum, namely, the section foreman alone. Espe- 
cially since the war it has been found necessary to 
reduce main line section forces to the foreman and 
one man. Not infrequently it has become necessary 
to perform work too heavy for two men to handle. 

It has been customary to have the men on the 
adjoining section unite with the crew on whose section 
the work is to be done so as to do the work as quickly 
and efficiently as possible and then return to their 
regular policing duties. A common instance of such 
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work has been the distribution of ties for the coming 
season. Notably in Minnesota the ties are manufac- 
tured in the woods during the winter months and are 
purchased and loaded several months before they can 
be placed in track. They are often assembled in 
trains and distributed along the main track either by 
local or work trains. It is obvious that a very small 
section gang could not handle such distribution 
economically. It would seem unnecessary to employ a 
temporary force to handle such work and the logical 
method is to consolidate the section men on a certain 
district and distribute the material as quickly as possi- 
ble. 

The replacement of failed rails in track has fre- 
quently been brought up as an argument for larger 
crews than the managements have seen fit to allow, 
but by combining two or three section gangs, such 
work presents no difficulty and if a large saving can 
be realized over the winter period by the simple ex- 
pedient of doubling up gangs, the justification and 
advisability of such practice is apparent. It rarely 


‘occurs other than in cases of snow storms that the 


section gangs are needed to be kept constantly on 
their sections during the winter time and I do not 
recall that doubling up crews, thus taking them away 
from their own territory, has brought about any seri- 
ous situation. In these days nearly all of the section 
crews are equipped with motor cars and they are 
quickly and cheaply transported some distance from 
their headquarters so that this doubling up does not 
entail any considerable loss of time. 


Laying Roll Roofing in Winter 


Is it practical to lay composition roofing in cold 
weather? What precautions should be taken to avoid 
cracking or subsequent trouble? 


Heat Necessary in Zero Weather 


By N. H. La Fountain 


General Supervisor of Buildings, Chicago, Milwaukee & St. Paul, 
Chicago 


In moderately cold weather, say up to 5 or 10 deg. 
below freezing, roll roofing can be laid successfully 
without risk of damage, especially where the roofing 
is not used as flashing. In weather conditions around 
zero, roll roofing can hardly be handled without risk 
of damage unless it is well heated before unrolling. 
Under such conditions the joint cement should also be 
heated. This adds considerably to the cost of the 
work and the laying of ready roofing under such condi- 
tions should be done only in case of emergency. In 
no case should ready roofing be used for flashing in 
extremely cold weather. 


Winter Work Not Recommended 


By A. I. GAUTHIER 
Supervisor of Bridges and — Boston & Maine, Concord, 
N. H. 


If ultimate results and cost of work are to be con- 
sidered, it is not practical to lay composition roofing 
in cold weather. Composition roofing, although kept in 
a warm place before laying, will stiffen quickly after 
it is taken out into the cold. When unrolled on the 
roof it will lay fairly flat and not crack while the out- 
side turns of the roll are being used, but as the work is 
carried toward the center of the roll great care has 
to be exercised or the paper will crack. Care must 
also be used where paper is turned over the edge of 
the roof, as it will break at this point. Sometimes it 
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can be heated sufficiently by rubbing with the hand 
to make the turn, but men working out in the cold 
may not give this sufficient attention and cracks may 
occur which may not be noticed. In hammering down 
the nails in the summer time the last blow of the 
hammer merely makes an identation in the paper, 
whereas in the winter time, the blow of the hammer 
will quite often crack the paper. The cement used to 
join the paper must be kept fairly warm. Even then 
it does not stick to the paper as well as it does in the 
summer time, and although more than ordinary pre- 
cautions are taken in doing this kind of work during 
the winter time, leaky roofs frequently result. All of 
the precautions necessary, moreover, cost a lot of 
money and are not worth while unless in case of 
absolute necessity. 


Reasonable Precautions Only Required 


By J. W. Suoop 
Manager Railway Sales, The Lehon Company, Chicago 


Prepared asphalt roofing can be laid successfully in 
cold weather, but certain precautions must be taken in 
order to insure a satisfactory job. The rolls of roof- 
ing should be taken into a warm room and let stand 
a while, first removing the metal cap ends and the 
fixtures, which consist of the cement and nails. The 
paper wrapper should be removed immediately, and 
as soon as the roofing has warmed up a little it can be 
further loosened in the roll until the roll roofing has 
taken on the temperature of the room. It can then 
be unrolled and allowed to lay flat in the warm room. 
At this point it should be cut in the lengths required 
on the roof. 

After the roofing has assumed the temperature of 
the room it can be rolled up and taken out on the job 
and immediately unrolled in cold weather and nailed. 
It is a mistake to unroll roll roofing which has become 
cold and attempt to apply it, and it would also be a 
mistake to heat it first in the room and then allow it 
to stand outside before application. 


Specified Days for Specified Work 


What are the relative advantages and disadvantages of 
the practice of arranging for all section gangs on a sub- 
division to engage in the same work on the same dav? 


It Has Its Advantages 


By J. B. MasiLe 


Supervisor Work Equipment, Chicago, Rock Island & Pacific 
Chicago 


The practice of arranging for all section gangs on 


a subdivision to engage in the same work on the same | 


day is both practicable and desirable. It should be 
emphasized, however, that a subdivision is being con- 
sidered rather than an entire railroad. This conclusion 
with reference to subdivisions is not mere theory for 
it has been proved in actual practice that such a pro- 
gram of work can be carried out. 

The advantages of having all section gangs on a 
subdivision perform the same work at the same time 
are: (1) Uniformity in the physical condition and 
appearance of the territory, and (2) rivalry among the 
forces, which tends to increase the amount of work 
performed by a given number of men and to improve 
the quality of the work. There are no disadvantages. 

In order to carry out this system properly, it is 
necessary that the officer in charge keep in close touch 
with all conditions, watch his maintenance allowance 
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closely and issue it month by month in proportion to 
the amount of work that he expects to get done that 
month on each section. He will also have to keep in 
close touch with his material and have it all on hand; 
otherwise the work will not proceed evenly over the 
territory and the system of doing the work will be 
blamed for the poor results. 

The arguments raised against the practicability of 
this method are admissions of failure to keep in close 
touch with the work and the future needs. 

In favoring this practice of having all gangs on a 
subdivision do the same work on the same day, there 
is no intention of favoring the practice of doing one 
class of work on Monday, another on Tuesday, and 
so on, for after a number of years’ experience, from 
section laborer to roadmaster, the writer is convinced 
that maintenance work is seasonal; and that each class 
of work should be done at its proper time. It is 
claimed merely that all work on a subdivision can be 
scheduled just as the work of lining up all forces to 
go over their sections at the same time for cleaning 
around bridges, cattle guards, buildings, wing fences, 
etc., and plowing fire guards is done for fire protection. 
It is just as reasonable to suppose that if there are a 
given number of bad ties in the track on each section, 
business sense advises relieving this condition at the 
same time, and so on with ditching, smoothing up 
track, tightening bolts, etc. 

To carry out such a program on the average road- 
master’s or supervisor’s territory, calls for real plan- 
ning of an entire season’s work before the method can 
be put in effect, but on a territory with a reasonable 
force and material the work can be organized through- 
out so that all forces are doing the same work at the 
same time on the following year. This method has 
been tried by the writer on a territory comprising 
26 sections. If the method is given a fair trial, there 
should be no occasion for the wasteful practice of one 
section gang ditching, another tightening bolts, an- 
other putting in ties, etc., on the same day. 


An Inflexible Program Not Practical 


By G. W. Morrow 


Track Supervisor, New York, New Haven & Hartford, New 
Haven, Conn. 


Is has been the practice in a general way on the 
New Haven to have all gangs do the same work at 
the same time. For example, when the season for 
renewing ties sets in, most gangs on a subdivision will 
start putting in ties. There does not appear to be 
any advantage, however, in holding every gang to a 
hard, fast rule. When the season opens after the track 
has had a general inspection and the bad surface and 
line have been touched up, etc., every gang will not be 
be ready to start tie renewals on a set date due to 
varying characteristics of their sections. However, all 
sections should be at this class of work early in the 
summer. Then again, some sections have conditions 
that slow up the operation such as labor shortage, 
rock cuts, inside tracks on four track territory, etc., and 
that prolong the tie renewals on that section, while 
other sections are ready for other work. 

There is an advantage in having the same class of 
work going on at the same time, especially special jobs 
that take a short time to do such as mowing and burn- 
ing the right-of-way, cleaning out culverts and ditches, 


, also clearing away extra ballast at switches in pre- 


paration for the handling of snow, etc., but every gang 
cannot burn the right-of-way on the same day as the 
wind will not be favorable. There are also advantages 
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in having all gangs work at seasonal work at the 
same time, but each gang should not be doing the same 
work on the same day. 


Expansion Joints in Concrete Trestles 


Is it necessary to make provision for the expansion and 
contraction of concrete trestle slabs and how may this 
best be done? 


Expansion Should Be Provided 


By H. HirsHTHAL 
Concrete Engineer, Delaware, Lackawanna & Western, Hoboken, 
T 


It has been the practice in the design of trestles 
along the Lackawanna to provide for expansion where 
the trestle is considerably over 100 ft. in length. The 
best form of expansion joint is one that consists of 
a double bent, the space between, about two inches, 
being spanned by a copper plate bent to a “V” and 
filled with asphaltic cement. Where the structure is 
of considerable length, such expansion joints should 
be placed at about 200 ft. intervals. Where the joint 
consists of a sliding beam seat on tar paper, the re- 
sults are not satisfactory. 


Sheet Zinc Makes a Good Joint 


By F. H. Cramer ann L. W. Skov 
Assistant Bridge Engineer, and Office Engineer Bridge Depart- 
ment, Chicago, Burlington & Quincy, Chicago 


Concrete, like any other material, expands with heat 
and contracts with cold. A concrete trestle is a slab 
bridge of multiple spans, generally from 14 to 20 ft. in 
length. On account of erection and other economical 
reasons each span is built in two units. 

Experience has demonstrated it to be important 
that provisions be made for the expansion and con- 
traction of the slabs bearing on the pile caps or piers. 
The first practice on the Burlington was to place a 
bed of grout about % to % in. thick directly on the 
pile cap or pier and then set the slabs. The grout 
was made soft so that the slab would acquire a full 


bearing and also take up any irregularities in the sur- ° 


face of the supports or bottom of the slabs. Later, 
several slabs were found cracked at the bottom, the 
cracks usually starting a short distance in from the 
edge of the supports. After a thorough inspection it 
was discovered that the mortar joint adhered firmly 
to the slabs and the cap or pier, allowing no expansion 
or contraction whatever. 

Several reasons were found why this grout expan- 
sion joint will not work. In the first place, the bearing 
surfaces of the slabs are usually rough. In the second 
place, after the form is used two or three times, the 
planks in the floor of the forms become warped and 
the concrete shapes itself to this irregularity. Further- 
more, the top surface of the caps or piers are not 
always finished smoothly and it is impossible to level 
the cap or pier absolutely for its entire length. 

This experience proved that some material in addi- 
tion to the grout would be necessary to break this 
joint, placed either between the slab or the top of 
cap or pier. Tar paper was used, but this did not 
afford a good sliding joint. Finally it was concluded 
to use a zinc plate 1/32 in. thick, 14 in. wide and 14 
ft. long. Zinc was selected because of its ability to 
withstand deterioration for a long period of time. Dur- 
ing the war the cost of zinc plates took an upward 
trend, which practically prohibited their use and crude 
yellow wax was used as a substitute. This class of 


February, 1925 


material was rather difficult to handle, especially in 
cold weather, as it had to be heated into liquid form 
and then poured. 

Opinions greatly differ as to whether the zinc should 
be placed on top of the mortar or directly over the 
support and the mortar placed on top. To place the 
zinc sheet on top of the supports and the mortar joint 
on top of this zinc plate has been found perferable on 
the Burlington. In many cases where the zinc plate 
was placed on top of the mortar joint the slab was 
found not to be bearing fully over its entire bearing 
area. Three spaces would vary from one to two 
square feet, and this was probably due either to the 
slab being very irregular or the mortar joint would 
not form itself uniformly under the plate. Seldom has 
any uneven bearing of the slabs been found where the 
zinc plate was placed on top of the support and since 
adopting this expansion joint no cracked slabs have 
developed. 

It has not been found necessary to calk joints be- 
tween the various slabs except in cases where long 
slabs are used or where the structure is so designed 
that considerable expansion or contraction takes place 
at one point, when the structure must be so designed 
that ballast and other debris cannot fall into the space 
provided for expansion. 


Water Tank Rebuilt Quickly 


HAT THE DAY is not past when railroads can 
show themselves equal to emergencies was 
illustrated recently in the building of a new 
100,000-gal. water tank at Lambert, Miss., on the 
Yazoo & Mississippi Valley, a subsidiary of the IIli- 
nois Central, to replace a tank of equal capacity des- 
troyed a few days before by fire. The fire occurred on 
the night of December 27, from the burning of a num- 
ber of negro cabins located nearby, which completely 
destroyed the existing tank. 

Immediately upon the receipt of a telegram by the 
superintendent of water service at his office at Chicago 
on Sunday morning, December 28, announcing the fire, 
and before the extent of damage was definitely known, 
arrangements were made to replace the tank. The as- 
sistant general storekeeper at Memphis, Tenn., and 
the storekeeper at Grenada, Miss., were reached by 
telegraph, and arrangements made for a std. 100,000-gal. 
tank and tower complete except for the iron work to 
be loaded and shipped from Grenada on that day. This 
tank reached Lambert on the following morning. 
Meanwhile, an inspection of the line stock on hand, 
as shown by inventory of records, showed that a com- 
plete set of hoops for a tank of this size were on hand 
at Tutwiler, Miss. These hoops were also loaded and 
shipped to Lambert, where they arrived on Monday, 
while the remainder of the hardware necessary for the 
construction of the tank was shipped from the general 
store at Burnside, near Chicago, and arrived at Lam- 
bert on Tuesday, December 30. 

A division carpenter gang, an inspector of water 
service from the office of the superintendent of water 
service at Chicago, and a number of system tank men 
arrived at Lambert on Monday, December 29, and began 
the erection of the new tank. It was found that the fire 
had damaged the concrete piers to such extent that it 
was necessary to rebuild them from the ground up. Not- 
withstanding this additional work and the fact that one 
holiday and one Sunday intervened, water was placed 
in the tank on Monday, January 5, eight days after the 
fire or seven days of actual work. 














Improved 
Devices 





A Two-Piece Rail Anchor 
of Simple Construction 
NE OF THE latest additions in the field of anti- 


creeping devices in use in the maintenance of way 
department is an improved form of two-piece rail anchor 
which is not only adjustable and easily replaceable, but 
is also adaptable to a wide variety of rail sections, one 
size fitting rail bases from 45/8 to 53/4 in. in width. 
This anchor consists of a yoke which fits over the base 
of the rail and a key or wedge which is driven in be- 





An Anchor That Fits a Wide Variety of Rail Sections 


tween the yoke and the rail base. The yoke is in the 
form of a punched out plate made from 15/32-in. steel 
of 0.70 to 0.80 per cent carbon content, heat, treated. 
This is about double the thickness of the earlier models 
which were 1/4 in. thick, this thickness having been 
found to be too light to stand up under severe service. 
The plate is 8 7/8 in. long with a maximum depth of 
31/8 in. The minimum depth or width of surface in 
contact with the tie is 1 1/8 in. The rail base fits into 
the punched out section, which is of irregular shape, a 
small recess at one end fitting over one edge of the base 
of the rail. The anchor is secured to the rail by the in- 
sertion of a triangular-shaped key made of the same ma- 
terial as the plate. The two legs of this key are slotted to 
fit over the plate and the “V” point of it is flattened to 
give a good contact with the base of the rail. The 
section of the plate upon which the key is placed is 
sloped in order to secure a wedging effect between 
the plate and the rail base as the key is driven along 
the slope. Any take-up or variation in the width of 








the rail base is secured by driving this wedge further 
along the sloped edge of the plate. 

This improved form of anchor is now in use on a 
number of railroads, including the Lehigh Valley and 
the Delaware & Hudson. It is manufactured by the 
Areco Anti-Rail Creeping Company, Inc., Owego, 


NM. 


A Yielding Barrier 
For Crossing Protection 


AN automatic yielding barrier and whiplash is the 
latest measure taken to solve the grade crossing 
problem on the Chicago, North Shore & Milwaukee, 
which has installed such an arrangement at Racine, Wis. 
The device consists of the barrier proper, which im- 
poses an absolute stop on the approach of a train and 
a warning signal known as a whiplash, which fur- 
nishes a preliminary signal that the barrier is in the 
stop position, or about to be lowered to the level of 
highway traffic, because of an approaching train. When 
there is no danger from an approaching train, the 
whiplash, so-called because of the bamboo-covered 
tendrils suspended in front of the motorist, swings 
around to a position parallel to the road. 

By striking the windshield and top of an approach- 
ing car, with a clatter intended to bring a thoughtless 
motorist quickly to his senses, the tendrils of the 











The Barrier in the Clear 


whiplash, which are small flexible steel cables covered 
with painted bamboo sticks, provide an advance warn- 
ing of the approaching danger. If the warning given 
by the whiplash is properly heeded there is no danger 
of running into the barrier, ample braking distance 
being provided between the whiplash and the barrier. 
Mounted on top of the whiplash, is a sign reading 
“train coming,” which is illuminated when the whip- 
lash begins to turn across the highway. 
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If the whiplash warning is not heeded, the motorist 
will be confronted with the absolute stop indication 
displayed by the barrier, which consists of three heavy 
steel cables lowered across the road and running intu 
strong steel supporting columns on each side of the 
road. These cables are shown in the raised position. 
The large upright supports are firmly anchored in con- 
crete bases and strongly reinforced across the top, 
with a structural steel framework, which, in addition 
to insuring stability, contains the electric motor which 
operates the barrier. The cables have fastened between 
them small pieces of canvas, painted in diagonal black 
and white stripes to attract the eye. By means of a 
braking action developed within the steel columns, the 
cables operate to stop any object which happens to 
strike them. Any horizontal force acting against the 
barrier will be transmitted by. the cables over pulleys 
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The Whiplash Swung in the Warning Position 


in the columns, to a vertical braking arrangement 
within the columns. 

To make the barrier complete and free from possible 
danger in case of any failure of operation, two signals 
have been erected at the side of the track to warn 
approaching trains of the position of the barrier. The 
first signal is set some distance from the crossing and, 
by colored lights, indicates whether the barrier is 
working. The second signal is set closer to the barricr 
and if the barrier is down a green light shows. If a 
failure occurs a red light shows. 

The operation of the yielding barrier is entirely 
automatic. It is controlled as are other automatic 
highway signals, through the medium of track currents 
which, when shunted by the approach of a train, set 
the machinery of the barrier in motion. A southbound 
train enters the track circuit controlling the barrier, 
at a point 5,400 ft. north of the crossing. Four seconds 
after the entrance of a train the whiplash is auto- 
matically placed in operation, and 15 seconds later the 
barrier is started dosywnward, reaching the ground in 
10 seconds. Figuring that it takes 30 seconds for the 
barrier to assume the stop position and allowing 60 
seconds as the time required for the train to reach the 
crossing, there is a period of 30 seconds from the time 
the barrier reaches the stop position until the train 
reaches the crossing. At the time the barrier is set in 
motion, a large gong is rung and a red sign bearing 
the word “stop” is illuminated. In addition to this, 
two red lights are flashed on and off and a sign, “NortH 
Snort Line.” is also illumined in white. 

In a test, a passenger automobile traveling about 
60 miles an hour was run into the barrier and was 


gradually stopped within 30 ft. without any injurious 
shock or jar. A heavy truck was effectively brought to 
a stop within a safe distance from the tracks, even 
though no attempt was made to shut off the power 
after the barrier was hit. 

The barrier and whiplash are manufactured by the 
Highway Yielding Barrier Company, a Chicago cor- 
poration. 


Power Clutch Reduces Effort 
Required of the Operator 


HE Pawling & Harnischfeger Company of Mil- 

waukee, Wis., has recently developed a new clutch 
control device, operated by the power of the engine 
and adapted for use on the excavators built by that 
company. It comprises a small auxiliary brake with 
attachments which cause the power of the motor to 
operate the main drum clutches. When the spur gear 
is rotating the drum clutch, clutch operating arm and 
drum all rotate with it. The auxiliary clutch ‘band is 
stationary, the dead end being fastened to the machine 
frame and the other end to the operating lever. When 
the operator pulls the lever toward him the auxiliary 
clutch band is tightened about its drum, retarding the 
rotation until the clutch operating arm has been ro- 
tated sufficiently to cause the main clutch to grip the 
drum. The average pull required to operate this con- 
trol device is about 4% Ib. As there are only a few 
revolving parts, the whole operation is very simple. 

This device will enable the operator to control 
movements of the machines with approximately one- 
tenth of the physical effort previously required on 
such machines. This additional ease and facility of 
operation of the excavator will, naturally, increase the 
total daily output and will enable the operators to give 
more careful attention to the care of the machinery, 
increasing its life and productive usefulness. 

This new clutch control will be known commercially 
as the “Power Clutch Control,” signifying that it is 
really the power of the motor which operates the 
clutch. Patent rights have been applied for on this 
device. 


Attractive Claims Made 
For New Track Chisel 


TRACK chisel is now being introduced which is 

a distinct departure from prevailing designs. Its 
principal departure is in the length and shape of the 
point or cutting end. This end is of diamond shape 
and 5% in. long from the bottom of the handle hole 
to the lowest point of the cutting edge. This end 
tapers from a width of 15% in. across the top to 1% in. 
at the cutting edge, which is formed by grinding down 
the side ridges of the chisel from a point % in. above 
the lowest point of the cutting edge and curving the 
face of the cutting edge so that the front and rear ridges, 
between which the cutting edge runs, are about 1¥ in. 
longer than the side ridges. As before stated, the 
result of this grinding produces a cutting edge 1% in. 
wide, which is considerably narrower than customary. 
It also produces a cutting edge which is more sloping 
than customary, as will be seen from the fact that in 
the 1%4-in. width there is a difference of 3% in. between 
the lowest point of the cutting edge and the end. The 
point also has more body than customary, being fully 

l4 in. across at a distance % in. above the point. 

The claims made by the manufacturers for this form 
of construction are (1) that the diamond shape affords 
a large reduction in the upkeep of chisels by requiring 
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merely their re-grinding to re-sharpen the point in 
place of the customary method of sending the chisels 
to the blacksmith shop where sharpening is accom- 
plished by a process of re-heating, drawing, grinding 
and re-tempering; and (2) that the diamond shape 
strengthens the chisel at the point where it is sub- 





Front View of the New Track Chisel 


jected to the hardest wear. Both of these advantages 
as well as the general serviceability of the tool are 
said to have been demonstrated by the various tests 
which have been made thus far. The new chisel 
weighs 4% lb. without the handle, has a total length 
of 9% in., and is product of the Woodings Forge & 
Tool Company, Vernon, Pa. 


An Automatic Grease Cup 


HE development of the grease gun for injecting 

semi-fluid grease into the bearings of automobiles 
was followed by its application to motor cars, pumps 
and other equipment in place of the common grease 
cup. Therefore a new 
development which 
combines the advan- 
tages of the grease cup 
with those of the pres- 
sure system of greasing 
in one device is of di- 
rect interest to the 
users of equipment em- 
ployed in maintenance 
of way work. 

The new lubricator 
consists essentially of a 
grease cup which is in- 
serted between the 
bearing and the grease 
gun fitting; in other 
words, when installing 
the cup the grease gun 
fitting is screwed off 
the bearing and re- 
placed by the cup and 
the fitting then inserted 
in the top of the cup. 





A Sectional View 


Therefore, instead of using the 


gun simply to lubricate the bearing, it is used to fill: 


the grease cup, which, having a large storage capacity, 
greatly reduces the frequency at which the greasings 
must be done. 

Manufacturers of this lubricator also call attention 
to a number of other advantages, a visible gage which 
shows the amount of grease in the cup, a spring pres- 
sure piston which serves as an automatic feed, and an 
adjustment which regulates the size of the opening 
through which the grease is fed into the bearing. This 
device is manufactured by the National Automatic 
Grease Cup Company, Chicago. 





ExcessivE DaMaGes—The Missouri Supreme Court 
holds that a verdict of $12,500 for rupture which reduced 
the earning capacity of a section hand and required him 
to wear a truss, was excessive. 
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American Railway Engineering Association 


The nominating committee has presented the following 
candidates for offices for the ensuing year: 


For president: J. M. R. Fairbairn, chief engineer, C. P. R. 

For vice-president: D. J. Brumley, chief engineer, Chicago 
Terminal Improvements, I. C. 

For secretary: E. H. Fritch. 

For treasurer: Geo. H. Bremner, engineering department, 
C., B. & Q. 

For directors (three to be lotsa G. D. Brooke, assistant 
to vice-president, C. & . H. Hoyt, chief engineer, D., 
a5: CC. Johnston, vice- -president and general man- 
ager, K. C. S.; W. H. Kirkbride, engineer maintenance of 
way and structures, Sek Moore, engineer mainte- 
nance of way, L. V.; F. P. Patenall, signal engineer, B. 

H. J. Pfeifer, chief engineer, <. A. OF Se bat A. Oe Ridg- 
way, chief engineer, D. & R. G. W.; and L. S. Rose, general 
manager, P. & E. 

For members of nominating committee (five to be elected): 
W. R. Armstrong, assistant chief engineer, : 
Dorley, district engineer maintenance of way, M. P.; H. E. 
Hale, group engineer, Presidents’ Conference Committee; 
T. T. Irving, chief engineer, ry ws Region, C. N. R.; J. C. 
Irwin, valuation engineer, B. & A.; J. B. Jenkins, valuation 
engineer, B & O.; C. R. Knowles, “Superintendent eater serv- 
ice Ce BR ‘Leffler, bridge engineer, N ; J. deN. 
Macomb, officer engineer, A. T. & S F.; “i Montz- 
heimer, chief engineer, E., J. "& E. 
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The Bridge and Building Association 


The following committees have been selected to pre- 
pare reports on assigned subjects for presentation at the 
1925 convention. 

The Use of Motor Cars by Bridge and Building Gangs: 
H. N. Huntsman, division engineer, Wabash, St. Louis, Mo. 
(chairman); H. S. Clarke, engineer maintenance of way, 
D. & H., Albany, N. Y. (vice-chairman); L. A. Cowsert, 
supervisor of tests, B. & O., Dayton, O.: W. W. Wilson, divi- 
sion engineer, G. C. & S. F., Tempk, Tex.: J. W. Holcomb, 
supervisor bridges and buildings, be We Buffalo, N. Y.; W. H. 
Vance, district engineer, M. P., Little Rock, Ark.; B. F. Gehr, 
master carpenter, Penn., Richmond, Ind.; and J. M. Cowsert, 
water service foreman, M. Pr. Gorham, il. 

The Relative Merits of Steel and Wood Window Sash 
for Various Types of Railway Buildings: F. N. Graham, as- 
sistant engineer, D. M. & N., Proctor, Minn. (chairman); 
A. T. Hawk, engineer of buildings, C. R. I. & P., Chicago 
(vice-chairman); W. A. Pettis, general supervisor of build- 
ings, N. Y. C., Rochester, N. Y.; T. D. McMahan, architect, 
G. N., St. Paul, Minn.; P. Aagaard, building inspector, I. C., 
Chicago; and F. H. Masters, assistant chief engineer, E. J. 
& E., Joliet, Il. 

The Use of Creosoted Timber Including the Selection of 
Woods Best Adapted to Treatment: I. L. Simmons, bridge 
engineer, C. R. I. & P., Chicago (chairman); Dr. Hermann 
Von Schrenck, consulting timber engineer, St. Louis, Mo. 
(vice-chairman); E. Coffin, timber inspector, Southern, 
Winston-Salem, N. C.; G. E. Tebbetts, general supervisor 
bridves and buildings, C& O., Richmond, Va.; W. L. Ratliff, 
supervisor bridges and buildings, | a ee McComb, Miss.; and 
C. S. Heritage, bridge engineer, K. C. S., Kansas City, Mo. 

Pre-Cast Concrete Units Used in Bridge Construction and 
Maintenance: T. H. Strate, engineer track elevation, C. M. & 
St. P., Chicago (chairman); J. S. Huntoon, assistant bridge 
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engineer, M. C., Detroit, Mich. in rroegy ag (Co A: 
Richards, assistant engineer, Penn., Chicago; F. E. Taggart, 
assistant engineer, I. C., Chicago; H. R. Leonard, chief engi- 
neer, bridges and buildings, Penn., Philadelphia, Pa.; W. F. 
Rech, bridge engineer, C. & A,, Chicago; and L. M. Arms, 
Portland Cement Association, Chicago. 

The Application of Protective Coatings to Structural Steel: 
E. F. Mansé6n, division engineer, C. R. I. & P., Trenton, Mo. 
(chairman); H. B. Stuart, bridge engineer, C. N. R., Toronto, 
Ont. (vice-chairman); S. T. Corey, assistant bridge engineer, 
C. R. I. & P. Chicago; T. D. Kemp, assistant aA main- 
tenance @f way, Southern, Charlotte, N. C.; H. J. Barkley, 
assistant ‘supervisor bridges and buildings, I. é Carbondale, 
Ill.; and A. E. Bechtelheimer, general bridge inspector, C. & 
N. Ww: Chicago, 

The Use of Electricity for the Operation of Water Sta- 
tions: J. M. Fitzgerald, office engineer, C. of Ga., Savannah, 
Ga. (chairman); E. P. Hawkins, division “ee. M. P., 
Osawatomie, Kan. (vice-chairman); A. McCloy, water 
service supervisor, P. M., Saginaw, Mich; C. C. Anderson, 
water service foreman, S. P., San Francisco, Cal: P. 
Blake, superintendent water service, CN: , Montreal, Que.; 
D. D. Everitt, foreman water supply, Erie, Jersey City, LS 
and F. M. Case, water service foreman, C. & N. W., Belle 
Plaine, Iowa. 

Relative Merits of the Different Kinds of Roofing Materials 
for Various Types of Buildings: R. E. Caudle, division engi- 
neer, I.-G. N., Houston, Tex. (chairman); G. A. Rodman, 
general supervisor bridges and buildings, N. Y., N. H. & H., 
New Haven, Conn. (vice-chairman); H. A. Horning, super- 
intendent buildings, N. Y. C., Jackson, Mich.; W. T. Krausch, 
engineer buildings, C. B. & Q., Chicago; R. J. Bruce, general 
building insvector, M. P., St. Louis, Mo.; and K. Peabody, 
supervisor bridges and buildings, N. Y. C., New York City. 

Economical Methods of Handling Minor Jobs of Mainte- 
nance Work: F. W. Hillman, division engineer, C. & N. W., 
Chicago (chairman); R. C. Henderson, master carpenter, 
B. & O., Dayton, Ohio (vice-chairman); A. M. Swenson, 
assistant supervisor bridges and buildings, M. St. P. & S. 
S. M., Minneapolis, Minn.; W. J. H. Manning, assistant engi- 
neer maintenance of way, D. & H., Albany, N. Y.; R. G. 
Heck, assistant engineer, C. M. & St. ee Savanna, Ill; GG. 
McCue, supervisor bridges and buildings, CoN RS Hamilton, 
Ont.; and F. W. Griffith, supervisor of bridges and buildings, 
C. & O., Covington, Ky. 

The Reduction of Accidents to Employees: F. C. Baluss, 
engineer bridges and buildings, D. M. & N., Duluth, Minn. 
(chairman); Arthur Ridgway, chief engineer, D. & R. G. W., 
Denver, Colo. (vice-chairman); D. Rounseville, assistant chief 
engineer, C. & N. W., Chicago ; G. G. Thomas, engineer of 
bridges, A. C. L,, Wilmington, N. Coe A, ees. 
bridge and building master, C. N. R., Halifax, NE SS.3 
Mace, superintendent insurance, B. & O., Baltimore, Ma. 
P. H. Carlson, supervisor bridges and buildings, ) OS OF Mat- 
toon, Ill.; J. S. Sharp, engineer maintenance of way, South- 
ern, Macon, Ga.; and -C. J. Scribner, assistant engineer of 
scales, C. B. & Q., Chicago. 


Directory of Associations 


AMERICAN RAILWAY BripGE AND BuiLprnc AssocIATION.—C, A. 
Lichty, secretary, 319 North Waller avenue, Chicago. 
Next convention, Buffalo, N. Y., October 20-22, 1925. 

AMERICAN RAILWAY ENGINEERING ASSOCIATION (Works in co- 
operation with the American Railway Association, Divi- 
sion IV).—E. H. Fritch, secretary, 431 South Dearborn 
street, Chicago. Annual convention, Congress Hotel, 
Chicago, March 10-12, 1925. 

AMERICAN Woop PreEsERVERS’ AsSSOcIATION.—P. R. Hicks, secre- 
tary, Room 1146 Otis Bldg., Chicago. Next convention 
February 3-5, 1925, Chicago. 

BRIDGE AND BUILDING SupPLY MEN’s AssocraATIon.—B. J. Wilson, 
Pocket List of Railroad Officials, 605 Fisher Building, 
Chicago. Annual exhibit at convention of American 
Railway Bridge and Building Association. 

NATIONAL ASSOCIATION OF RAILROAD TIE Propucers.—J. S. Pen- 
ney, secretary, T. J. Moss Tie Company, St. Louis, Mo. 
Next convention February 5-6, 1925, Chicago. 

NATIONAL RAILWAY APPLIANCES ASSOCIATION.—C, W. Kelly sec- 
retary, Seeberger Building, 825 South Wabash avenue, 
Chicago. Annual exhibition at convention of American 
Railway Engineering Association. Exhibit March 9-12, 
1925, inclusive. 

ROADMASTERS’ AND MAINTENANCE OF Way ASSOCIATION.—T. F. 
Donahoe, secretary, B. & O., Pittsburgh, Pa. Next con- 
vention September 22-24, 1925, Kansas City, Mo. 

Track Suppty AssociaTion.—W. C. Kidd, Ramapo-Ajax Cor- 
poration, Hillburn, N. Y. Annual exhibit at convention 
of Roadmasters’ and Maintenance of Way Association. 
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The Material Market 











HE IRON and steel market during the month of 

January reflected the influence of a measurable 

increase in production, accompanied by a more 
moderate increase in demand. The result has been to hold 
prices substantially on the same level as those recorded a 
month ago except that quotations for structual steel have 
advanced both at Chicago and Pittsburgh. Although a 
number of railroads have placed orders for rails the 
movement is not yet general. Among orders placed were 
two small ones which went abroad, which give rise again 


to talk of foreign competition in this market. Activity in: 


track supplies has been marked primarily by the specify- 
ing of considerable tonnage against orders placed at 
prices lower than those now prevailing. The following 
table shows current prices in the iron and steel market 
on items of direct concern to railway maintenance of way 
departments—prices per 100 Ib.: 









December January 
Pittsburgh Chicag Pittsburgh Chicago 

Track spikes.......... $2.90 to = a Sansa. 2. 90 $2.90 to $3.20 $...... $2.90 
BBC DATE nieces ices ID ees ee seas TF _ “wasms ann 
Tie plates, steel.... 2.35 to 2 $0 leads 238 BDO 250 nesses 2.35 
Boat spikes er + a 3.25 
Plain wire ... ra ve, 2.60 2.65to 2.70 
Wire nails ee p< anon 2.85 2.90to 2.95 
Barb wire, galv..... -..... C0 4 seks ct res 3.55 3.60to 3.65 
C. I. Pipe, 6 in. 

to 12: in., ton... a. pabiaten )| Caeceg MEDD cee costs seceee = 49.20 
PAGECG ccciccicciceees AOU BAC. | ties 2.20 2:00:10- 2:20 — cassse 2.30 
REDIIES - Seccesitscmcites sistent MeO verses 21000 eas 2.30 
Bars, soft steel..... 2.10 A 2.10 yf 2.20 
Rivets, struct. ...... - rn 3. PaO esau 2.75 
Reinforcing bars.. ...... <r a os BO ck ees 
Reinforcing bars 

MTA) ceiepsatcciy veces  Jasecse,'.. “eeases BuO. sees tee. Gale 2.00 
Open hearth rails, per gross ton, f. o. b. mills $43.00 





While there have been some reductions in scrap prices 
these have not yet exerted any marked influence on items 
relating to railway tracks, as seen in the table below. 

PRICES PER GROSS TON AT CHICAGO 
December January 
Relaying rails $27.00 to $32.00 $27.00 to $32.00 
Rails for rerolling. 21.00 to 21.50 21.00 to 21.50 
Mails Tess then 5 £0. TONG ovcccices cesses 21.00 to 21.50 21.00 to 21.50 


Frogs and switches cut apart.................-- 19.50 to 20.00 18.75 to 19.25 
Steel angle bars 20.00 to 20.50 19.50 to 20.00 


Orders for lumber both in Southern pine and West 
Coast territories have not totaled as large for the last 
four or five weeks as for the corresponding period a 
year ago. In spite of this condition there has been a gen- 
eral advance in Southern pine prices. West Coast prices 
show no particular change. Typical prices which are 
given below: 











SOUTHERN PINE MILL PRICES 
December January 
$49.00 



































Flooring, 1x4, B + B flat. $46.50 

Boards, 1x8, No. 1 34.60 36.80 
Dimension, ox4, 16, No. 1, common 28.75 31.00 
Dimension, 2x10, 16, No. ie common 29.60 32.15 
Timbers, 4x4 to 8x8, No. 1 28.50 30.20 
Timbers, 3x12 to 12x12, rough 34.00 40.50 

DOUGLAS FIR MILL PRICES 

Flooring, 1x4, No. 2, clear flat $27.00 $38.00 
Boards, 1x8, 6 to 20, No. 1, common 17.50 18.50 
Dimension, "2x4, 16, No. a 18.50 20.50 
Dimension, 2x10, 16, No. 1, common 18.00 20.00 
Timbers, 6x6 to 8x8, No. ifs common 23.00 25.00 
Timbers, 10x10 to 12x12, rough 18.00 18.00 





A number of adjustments in the prices of Portland 
cement have occurred in recent weeks. The current prices 
per barrel in carload lots, not including package, are given 
below : 




















New York $2.15 Minneapolis $2.42 
Pittsburgh 2.18 Dallas 2.10 
ERT PENOOING  icicgisetscstdceniecoercesens 2.80 Denver 2.84 
Chicago B20. SRR: PIQRCIBCO) ccccsecsoccsonsennione 2.31 
Cincinnati 2.47 Montreal 1.80 








TRAIN Rosser CauGut.—A bandit who robbed the 
mail car of a Long Island train on January 13 was cap- 
tured three days later, and has since been sentenced to 
25 years’ imprisonment. 
































the Month 

















On January 14 the engineer and fireman responsible for a 
collision near Putnam, Conn., on October 24, 1924, which 
caused the death of the engineer and fireman of a passen- 
ger train, were found guilty of negligence and sentenced 
to a year in prison for manslaughter. 


The Central Railroad of New Jersey is said to have first 
used T-rails of heavy sections, this road having designed a 
135-lb. rail section in 1909 which it first began laying in the 
following year and continued to lay until 1920 when it 
adopted the 130-lb. RE section. 


It is estimated that the claims paid by railroads for loss 
and damage to freight for the year 1924 will be approximately 
$36,000,000, which is less than the claims paid in any year 
since 1917, when the claims amounted to $35,080,000. As 
compared with these figures the claims payments in 1923 
were $119,933,000, or 240 per cent higher than payments in 
1917. The marked reduction in payments since 1920 is con- 
sidered a striking indication of the improved efficiency of 
the railroads since their return to private ownership. 


John F. Stevens, at one time chief engineer of the Great 
Northern and the Chicago, Rock Island & Pacific, and chief 
engineer of the Panama Canal from 1905 to 1907, has been 
awarded the John Fritz gold metal by the Engineering 
Foundation “for achievement as a civil engineer, particularly 
in planning and organizing the construction of the Panama 
Canal, as a builder of railroads and as administrator of the 
Chinese Eastern railway.” This medal was established in 
1902 in honor of John Fritz, a pioneer in the American iron 
and steel industry, and is bestowed annually for notable 
scientific or industrial achievements. It is considered the 
highest honor bestowed in engineering. 


On December 31, 1924, there’ were in the hands of receivers 
53 railways operating a total of 10,487 miles of line. This 
number is 10 less than at the end of 1923, is the smallest 
number of roads in the hands of receivers since the end of 
1912, and is but one-third the total mileage in the hands of 
receivers in 1916, when railway adversity was at the worst 
point it had reached since the hardships of the nineties. In 
the list of roads under receivership during 1924 were only 
four properties having 500 miles or more of line. These 
were the Atlanta, Birmingham & Atlantic; the Chicago & 
Alton; the Denver & Rio Grande Western and the Minne- 
apolis & St. Louis. 

Class I railroads had over 30,000 more cars on order on 
January 1, 1925, than on the same date last year, according 
to reports of the Car Service division of the American Rail- 
way Association, the number of cars on order totaling 
55,684 cars, of which 33,636 were box cars, and 14,997 were 
coal cars. Locomotives on order on January 1, totaled 287, 
as compared with 510 one year ago. During 1924 the rail- 
roads installed 156,414 freight cars, which is a decrease of 
41,461 cars as comparéd with the number installed the pre- 
ceding year, while they installed 2,246 locomotives, as com- 
pared “with 4,037 during 1923. The average capacity of 
freight cars on January 1, was 44.32 tons, compared with 
43.56 tons on January 1, 1924. 


Loading of revenue freight during the first three months 
of 1925 is expected to be the greatest in history according 
to a report submitted at a meeting in Washington on 
January 6 of the Board of Directors of the American Rail- 
way Association by the Car Service division. The total 
loading for the three months period is estimated at 11,844,124 
cars, which is an increase of 256,851 cars, or 2.2 per cent 
above the total for the first three months of 1924, when the 


previous high record for that period was made, and an 
increase of 513,702 cars, or 4.5 per cent for the same period 
in 1923. The freight loading for the 52 weeks of 1924 
aggregated 48,527,227 cars, which was 1,284,886 cars, or 2.6 
per cent, less than the total loading for the record year 


of 1923. 


An outstanding development in locomotive design is the 
Ramsay turbo-electric locomotive which has been built in 
England, the object of which is to produce a locomotive of 
greater efficiency than conventional types in which, ordin- 
arily, but six per cent of the steam produced is converted 
into useful work. The Ramsay locomotive has a boiler 
of the usual type but has a steam turbine in place of the 
usual cylinders, this turbine in turn driving an electric 
generator which actuates two driving motors, the power 
being finally transmitted to the wheels by spur gears. The 
entire plant is 70 ft. long and has a range of speed up to 
60 mi. per hr., developing a tractive force when starting of 
22,000 Ib. In the several main line trials which have been 
made the locomotive hauled heavy trains without difficulty 
and with pronounced smoothness of running. The work of 
driving and firing is carried on by ordinary railway em- 
ployees and all work of speeding up the locomotive is 
performed electrically. 

The effective date for the fulfillment of the Interstate Com- 
merce Commission’s order of June 13, 1922, requiring the 
installation of automatic train control on specified railroads, 
has been extended in the case of most of the roads, gen- 
erally to July 1, and additional roads have been exempted 
from the operation of the order. Up to January 1, 1925, 
according to the report of W. J. Harahan, president of the 
Chesapeake & Ohio and chairman of the Train Conrtol com- 
mittee of the Association of Railway Executives, train con- 
trol installations were under construction on 3,592 miles of 
track or 43 per cent of the total mileage covered in the 
Commission’s order. The total cost of this work, when com- 
pleted, in accordance with the first order of the Commis- 
sion, will be approximately $32,000,000. Of the roads named 
in the original order three have completed installations while 
eight others are from 75 to 90 per cent finished and 19 
roads have sections of 20 miles ready for service, some of 
which are already in operation. 

In the annual report of the director general of railroads 
to President Coolidge for the year 1924, the entire cost to 
the government of the railroads for the period of federal 
control is calculated at $1,674,500,000, including $1,123,500,- 
000, the estimated loss of the government during the period 
of federal control and $536,000,000, the estimated expenses 
of the guarantee period. ~At the end of federal control, after 
26 months of government operation, the separate transpor- 
tation lines, of which there were 532, were returned to their 
respective owners with an obligation on the part of the gov- 
ernment to see that” reasonable compensation was made 
for the use of thé propérty and further that the property 
was returned in as good" repair and as complete in equip- 
ment as when taken over by the government. At the end of 
federal control the government owed che carriers-a balance 
due on compensation for use of their property aggregating 
over $860,000,000. The claims filed against the government 
by the railroads for the balance claimed to be due them for 
the use and operation of their property during federal con- 
trol aggregated, in their revised form, approximately $760,- 
000,000, including claims for under-maintenance of way and 
structures aggregating $341,825,409, and for under-mainte- 
nance of equipment of $335,685,197. 
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L. W. Baldwin, president of the Missouri Pacific, and a 
former roadmaster and engineer on the Illinois Central, has 
been elected to serve also as president of the International- 
Great Northern, control of which has been acquired by the 
Missouri Pacific. 

F. L. Thompson, chief engineer of the Illinois Central, with 
headquarters at Chicago, has been promoted to vice-president 
in charge of the Chicago Terminal Improvements, with the 
same headquarters. Mr. 
Thompson was born on 
February 1, 1872, at Grand 
View, Ill, and graduated 
from the University of 
Illinois in 1896. He en- 
tered railway service in 
June of that year as a 
chainman on track depres- 
sion work on the Illinois 
Central at Chicago. He 
was later transferred as 
a rodman to Vicksburg, 
Miss., and to Fulton, Ky., 
after which he was pro- 
moted to engineer in 
charge of grade reduction 
and second track construc- 
tion at Cairo, Ill. He 
was transferred to the 
chief engineer’s office at 
Chicago in 1902, and in the 
following year was pro- 
moted to roadmaster of the Illinois division. He was later 
transferred to the Kentucky division where he remained until 
1907, when he was promoted to assistant engineer of bridges 
of the Illinois Central and the Yazoo & Mississippi Valley. 
He was promoted to engineer of bridges and buildings in 
1910 and in 1913 was promoted to engineer of construction. 
He was promoted to assistant chief engineer in 1914 and held 
that position until August, 1918, when he was promoted to 
chief engineer. He was serving in that capacity at the time 
of his recent promotion to vice-president in charge of the 
Chicago Terminal Improvements. 

H. R. Safford, vice-president of the Chicago, Burlington & 
Quincy, with headquarters at Chicago, and formerly an engi- 
neering officer, has been elected executive vice-president of 
the Gulf Coast Lines and 
of the International-Great 
Northern and _ vice-presi- 
dent of the Missouri Pa- 
cific, with headquarters at 
Houston, a newly created 
position. Mr. Safford was 
born at Madison, Ind., and 
graduated from Purdue 
University in engineering 
in 1895. He entered rail- 
way service in the same 
year as a rodman on the 
Illinois Central where he 
was promoted to resident 
engineer in charge of con- 
struction in 1897. He was 
promoted to roadmaster in 
1900, and held that posi- 
tion until May, 1903, when 
he was promoted to prin- 
cipal assistant engineer, 
with headquarters at Chi- 
cago. He was promoted to assistant chief engineer in March, 
1905, and in July of the following year was promoted to chief 
engineer maintenance of way. In May, 1910, he left railway 
service to become assistant to the president of the American 
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Manganese Steel Company, but returned to railway service a 
year later, as chief engineer of the Grand Trunk. During 
the period of federal control, from August, 1918, to March, 
1920, he served as engineering assistant to the regional 
director of the United States Railroad Administration, with 
headquarters at Chicago, and March, 1920, became assistant 
to the president of the Chicago, Burlington & Quincy. He 
was elected vice-president in December, 1921, in which posi- 
tion he was serving at the time of his recent election as 
executive vice-president of the Gulf Coast Lines and the In- 
ternational-Great Northern and vice-president of the Missouri 
Pacific. Since March 1, 1920, Mr. Safford has also been 
assistant to the president of the Colorado & Southern and the 
Ft. Worth & Denver City. He has been active in the work 
of the American Railway Engineering Association, of which 
he was president in 1920-1921. 

J. Hewes, Jr., division engineer of the St. Louis division 
of the Baltimore & Ohio, with headquarters at Washington, 
Ind., has been promoted to assistant superintendent of the 
Akron division, with head- 
quarters at Akron, Ohio, 
Hewes was born on De- 
cember 9, 1886, at Balti- 
more, Md., and entered 
railway service on June 
15, 1905, as an axman in 
the engineering corps of 
the Baltimore & Ohio. 
After serving consecutive- 
ly as axman, chainman, 
rodman, draftsman, level- 
man and transitman, he 
was promoted to acting 
field engineer on July 20, 
1911, and to field engineer 
on October 1, 1911, in 
which capacity he served 
until February 20, 1914, 
when he became district 
bridge inspector, with 
headquarters at Cincinnati, 
Ohio. On July 15, 1915, 
he was appointed assistant supervisor of track, with 
headquarters at Chillicothe, Ohio, and on July 1, 1916, was 
promoted to assistant engineer at Huntington, W. Va. His 
promotion to division engineer occurred on December 1, 
1918, in which capacity he served first at Flora, IIl., and 
subsequently at Washington, Ind., up to this year. 

A. M. Burt, assistant vice-president of the Northern Pacific, 
with headquarters at St. Paul, Minn., and a former engineer- 
ing officer, has been promoted to vice-president in charge of 
maintenance and _ opera- 
tion, with the same head- 
quarters, succeeding J. M. 
Rapelje, who died on 
January 20. Mr. Burt was 
born on May 1, 1866, at 
Syracuse, N. Y., and en- 
tered railway service in 
April, 1885, in the engi- 
neering department of the 
Colorado Midland. Prior 
to December, 1896, he 
held various positions in 
the engineering depart- 
ment, from rodman_ to 
division engineer on the 
Colorado Midland, the 
Northern Pacific, the Wis- 
consin Central (now a 
part of the Minneapolis, 
St. Paul & Saulte Ste. 
Marie) and the Chicago 
& North Western. He was appointed supervisor of bridges 
and buildings of the Northern Pacific in January, 1897, and 
on March 1, 1902, was promoted to assistant superintendent, 
with headquarters at Grand Forks, N. Dak. He was pro- 
moted to division superintendent at Jamestown, N. Dak., 
and on January 1, 1914, was promoted to chief engineer main- 
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tenance of way. He was promoted to acting general manager 
in April, 1918, and to assistant general manager in August, 
1918, and held that position until June, 1919, when he was 
appointed assistant director of the division of operation of 
the United States Railroad Administration, with headquarters 
at Washington, D. C. On March 1, 1920, he was appointed 
assistant to the vice-president in charge of operation of the 
Northern Pacific, with headquarters at St. Paul, and became 
assistant vice-president in June, 1923, which position he held 
until his recent promotion to vice-president in charge of 
maintenance and operation. 


Engineering 


George S. Lovering has been promoted to assistant engi- 
neer on the Minneapolis & St. Louis, with headquarters at 
Minneapolis, Minn. 

J. H. Roach, valuation engineer of the New York Central, 
with headquarters at New York, has been promoted to chief 
valuation engineer, with the same headquarters. 


T. P. Warren, engineer in the general manager’s office of 
the Chicago, Rock Island & Pacific, with headquarters at 
Des Moines, Iowa, has been promoted to division engineer 
of the Chicago Terminal division, with headquarters at 
Chicago. 

C. D. Mackintosh has been promoted to division engineer 
of the Nelson division of the Canadian Pacific, with head- 
quarters at Nelson, B. C., to succeed C. S. Moss. 

J. R. Hickox, whose appointment to the newly created posi- 
tion of hydraulic engineer of the Chicago, Burlington & 
Quincy, with jurisdiction over water service, was reported in 
the January issue, was 
born on April 3, 1865, at 
South Britain, Conn., and 
studied at Yale University, 
from which he graduated 
in 1886. He entered rail- 
way service in 1886 as 
chainman on location and 
construction work on the 
Chicago, Burlington & 
Quincy, where he was ulti- 
mately placed in charge of 
heavy construction work 
through Pine Ridge in 
northwestern Nebraska 
and in the Black Hills. 
With the completion of 
this work in 1892 he left 
railway service and en- 
gaged in irrigation work 
until 1898, when he en- 
tered private engineering 
practice, which he fol- 
lowed, devoting his attention chiefly to mining developments, 
until 1905. During 1906 and 1907 he was engaged in con- 
structing water supply storage reservoirs for the Chicago, 
Burlington & Quincy in Wyoming and in 1908 re-entered 
the service of this company as engineer maintenance of way 
of the Wyoming district. In 1909 he was appointed road- 
master, with headquarters at Sterling, Colo., and served in 
this capacity and subsequently as trainmaster until 1910, when 
he was promoted to principal assistant engineer of the Lines 
West, with headquarters at Lincoln, Neb., in which capacity 
he was serying at the time of his appointment as hydraulic 
engineer on December 15, 1924. 

W. L. Churchill has been appointed chief engineer of the 
Kansas City, Mexico & Orient, with headquarters at Wichita, 
Kan., succeeding S. Buffington, deceased. Mr. Churchill was 
born on April 4, 1885, at Crookston, Minn., and entered rail- 
way service in December, 1902, working on a location party 
on the original construction of the Kansas City, Mexico & 
Orient, and the Kansas, Oklahoma & Texas. In 1905 he 
was promoted to resident engineer in charge of the Orient 
heavy mountain construction in Mexico and continued there 
until 1917, when he resigned to enter the Bureau of Valua- 
tion of the Interstate Commerce Commission, in which he 
was later promoted to senior structural engineer. He was 
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appointed cost engineer in the valuation department of the 
Missouri-Kansas-Texas in 1922 and continued in that capacity 
until his recent appointment as chief engineer on the Kansas 
City, Mexico & Orient. 

A. F. Blaess, engineer maintenance of way of the Illinois 
Central, with headquarters at Chicago, has been promoted 
to chief engineer, with the same headquarters, succeeding 
F. L. Thompson, who has 
been elected vice-president 
in charge of the Chicago 
Terminal Improvements, 
as noted elsewhere in 
these columns. L. H. 
Bond, assistant engineer 
maintenance of way, with 
headquarters at Chicago, 
has been promoted to 
engineer maintenance of 
way, succeeding Mr. 
Blaess. W. R. Gillam, as- 
sistant roadmaster of the 
Chicago terminal division, 
with headquarters at Chi- 
cago, has been promoted 
to roadmaster of the 
Springfield division, suc- 
ceeding W. E. Russell, 
who has been transferred 

A. F. Blaess to the Illinois division, 
succeeding J. L. Downs, 

who has been promoted to district engineer, Northern Lines, 
with headquarters at Chicago, in place of M. M. Backus, 
who has been promoted to assistant engineer maintenance 
of way, with headquarters at Chicago, succeeding Mr. Bond. 

Mr. Blaess was born in 1871 at Ann Arbor, Mich., and 
attended the University of Michigan. He entered railway 
service in 1895, with the Detroit & Mackinac, which he left 
in 1897 to became a track apprentice on the Illinois Central. 
He subsequently held various positions, including rodman, 
assistant engineer and resident engineer in the engineering 
department until 1902, when he was promoted to supervisor 
on the Cherokee district. He was promoted to roadmaster 
of the Springfield division in 1905, and held that position 
until January, 1907, when he was transferred to the Ken- 
tucky division. He was promoted to assistant engineer main- 
tenance of way in December, 1912, and in August, 1913, was 
appointed district engineer. He was promoted to engineer 
maintenance of way in April, 1914, and held that position 
until his recent promotion to chief engineer. 

Mr. Bond was born on November 14, 1879, at Louisville, 
Ky., and graduated from the Du Pont Technical College in 
1898. He entered railway service in September, 1899, as 
a chainman on the Illinois Central, and later served as a 
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he was reappointed assistant engineer. From June, 1910, 
until June, 1917, he served as roadmaster, being promoted to 
assistant engineer maintenance of way on the latter date. 
He was appointed district engineer of the Northern district, 
with headquarters at Chicago, in June, 1919, and was reap- 
pointed assistant engineer maintenance of way in January, 
1923, where he was serving at the time of his recent pro- 
motion to engineer maintenance of way. 

Mr. Backus was born at Clinton, Iowa, on April 3, 1880, 
and received his education at Cornell College, Iowa. He 
entered railway service as a chainman on the Illinois Central 
on April 20, 1902. From April, 1902, to August, 1906, he 
served successively in the construction department as chain- 
man, rodman and instrumentman. Upon the latter date he 
became assistant engineer and served in this capacity on the 
Kentucky division until December, 1912. During the next 
two years he served as supervisor of track on the Carbon- 
dale district of the St. Louis division and on the Paducah 
district, Kentucky division, with headquarters at Carbondale, 
Ill., and Princeton, Ky., respectively. In November, 1914, 
he was promoted to roadmaster of the Springfield division 
and in June, 1917, was transferred to the St. Louis division. 
He was promoted to district engineer of the Western Lines, 
with headquarters at Waterloo, Iowa, in July, 1920, which 
position he was holding at the time of his recent promotion 
to assistant engineer maintenance of way, with headquarters 
at Chicago. 

H. R. Clarke, engineer maintenance of way of the Chicago, 
Burlington & Quincy lines west of the Missouri river, has 
been promoted to general inspector of permanent way and 
structures, with headquarters at Chicago, succeeding B. M. 
Cheney, who has resigned to engage in the railway supply 
trade business. H.C. Murphy, district engineer maintenance 
of way of the Illinois district, with headquarters at Gales- 
burg, Ill, has been transferred to the lines west of the 
Missouri river, with headquarters at Lincoln, Neb., succeed- 
ing Mr. Clarke. 

Mr. Clarke was born in Ireland on November 15, 1882. He 
came to America with his parents in 1888 and graduated 
from Monmouth College, Monmouth, III, in 1906. In 1907 
he entered railway service as a rodman on the Chicago, 
Burlington & Quincy, where he later served as instrument- 
man. In 1908, he was promoted to extra gang foreman and 
from July, 1909, to May, 1911, served as resident engineer 
on the construction of a line from Herrin, IIl., to Paducah, 
Ky., when he was promoted to roadmaster on the Aurora 
division. In November, 1919, he was promoted to general 
roadmaster of the McCook division, where he remained’ until 
October, 1921, when he was promoted to engineer mainte- 
nance of way of the. Nebraska district, with headquarters at 
Lincoln, Neb., the position he was holding at the time of 
his promotion to general inspector of permanent way and 
Structures system. 

G. E. B. Welles, engineer of land valuation of the Southern 
Pacific, with headquarters at San Francisco, Cal., has been 
promoted to valuation engineer of the Pacific System, with 
the same headquarters, a newly created position. E. D. 
Woodruff, assistant engineer of land valuation of the Pacific 
System, with headquarters at San Francisco, has been pro- 
moted to engineer of land valuation, with the same head- 
quarters, succeeding Mr. Welles. J. H. Baker, assistant engi- 
neer of valuation of the Pacific System, with headquarters at 
San Francisco, has been assigned to engineering valuation 
matters, with the same headquarters and reporting to Mr. 
Welles. J. D. Mathews, valuation engineer of the Arizona 
Eastern, with headquarters at Tucson, Ariz., has been pro- 
moted to engineer of valuation of the Southern Pacific, with 
headquarters at El Paso, Tex., and will have jurisdiction over 
the lines of the El Paso & Southwestern, the Arizona & 
New Mexico, the Arizona Eastern and the Phoenix & 
Eastern. 

R. W. Gillmore, assistant on the engineering corps of the 
Baltimore & Ohio at Akron, Ohio, has been promoted to 
assistant division engineer on the Akron division, with head- 
quarters at Akron, Ohio, to succeed T. B. Morrison, who 
has been transferred to Dayton, Ohio, to succeed P. W. 
Elmore, who has been placed in, charge of the Cincinnati 
terminal, with headquarters at Cincinnati, Ohio, to replace 
G. B. Farlow, who has been promoted to assistant engineer 





on the Pittsburgh division, with headquarters at Pittsburgh, 
Pa. J. L. Maher, assistant engineer, with headquarters at 
Pittsburgh, Pa., has been promoted to division engineer of 
the Charleston division, with headquarters at Weston, W. 
Va., to succeed Richard Brooke, who has been transferred 
to the Wheeling division, with headquarters at Wheeling, 
W. Va., in place of A. H. Woerner, who has been trans- 
ferred to the St. Louis division, with headquarters at Wash- 
ington, Ind., to succeed John Hewes, Jr., upon the latter’s 
promotion to assistant superintendent at Akron, Ohio, as 
noted elsewhere in these columns. 

Mr. Maher entered railway service on January 15, 1906, 
and served in various positions in engineering until January 
1, 1921, when he was promoted to division engineer of the 
Ohio division. He was transferred to Pittsburgh, Pa., on 
April 1, 1923, as assistant engineer and served in this posi- 
tion until his entrance into the U. S. army as captain of 
the 33d Engineers. He subsequently returned to his former 
position of assistant engineer at Pittsburgh, Pa., and was 
serving in this capacity at the time of his recent promotion. 

Mr. Farlow entered the Baltimore & Ohio on July 1, 1909, 
and after serving in various engineering capacities, was pro- 
moted to assistant division engineer of the Cincinnati termi- 
nal, on November 24, 1915. After serving overseas with the 
rank of captain and adjutant of the 103rd Engineers he re- 
turned to his former position of assistant division engineer 
at Cincinnati, Ohio, and was so occupied at the time of his 
recent promotion. 

John W. Brozo, whose promotion to division engineer 
on the Atchison, Topeka & Santa Fe, with headquarters at San 
Marcial, N. M., was reported in the January issue, was born 
on November 2, 1896, at Detroit, Mich., and entered railway 
service on January 20, 1916, as a chainman on the Atchison, 
Topeka & Santa Fe. He became a rodman on May 15, 1916, 
and a transitman on August 17, 1917. He enlisted in the army 
in March, 1918, and returned to the Santa Fe as a transitman 
in April, 1919, in which capacity he served until October 21, 
when he was promoted to office engineer. He became a road- 
master on May, 1922, and was serving in this position at the 
time of his recent promotion to division engineer. 


Walter C. Maurice, whose promotion to assistant engineer 
in charge of the Middle district of the New York Central, Lines 
East, with headquarters at Albany, N. Y., was reported in a 
recent issue, was born on September 30, 1884, at Waterville, Vt., 
and was graduated in civil engineering from the University of 
Vermont in 1909. From May, 1909, to October, 1910, he was 
resident engineer on the Long Island Motor Parkway, when 
he entered railway service as a chief of a survey party on the 
New York Central at Yonkers, N. Y. He was promoted to 
assistant engineer in June, 1912, and served in this capacity at 
White Plains, N. Y., and later at Mott Haven, N. Y., until 
August, 1919, when he engaged upon special work for the United 
States Railroad Administration. Returning to the New York 
Central in March, 1920, he was appointed assistant district engi- 
neer on the Eastern district, with headquarters at New York 
City, and continued in this capacity until his recent appointment 
as assistant engineer in charge of the Middle district at Albany. 


Drs. Herman Von Schrenk and Alfred L. Kammerer have 
been appointed consulting and assistant consulting timber engi- 
neers, respectively, of the New York Central and Rutland. 


Samuel P. Coffin, supervisor of bridges and buildings on 
the Portland division of the Boston & Maine, with head- 
quarters at Salem, Mass., has been promoted to division 
engineer, to succeed Russell Burroughs, who has been trans- 
ferred to Concord .N. H., to succeed A. C. Stickney, whose 
death is reported elsewhere in this issue. Mr. Coffin was 
born in July, 1883, at West Newbury, Mass., and entered 
railway service on November 25, 1901, as a rodman on the 
Boston & Maine. He was promoted to transitman on March 
1, 1903, to assistant engineer on construction work on April 1, 
1907, and to supervisor of bridges and buildings, at Boston, 
Mass., on January 23, 1915, where he remained until April 
17, 1918, when he entered military service as first lieutenant 
in a railway transportation corps. He served in this capacity 
in France and Germany until July 15, 1919, when he returned 
to Boston & Maine in his former position, in which he served 
at Boston, Mass., and later at Salem, Mass., until his recent 
promotion to division engineer. Mr, Coffin is major in the 
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Engineers Reserve Corps in command of an engineers bat- 
talion organized on the Boston & Maine. 


Bridge and Building 


H. C. Archibald, designer in the engineer of structures 
office of the Boston & Maine, with headquarters at Boston, 
has been promoted to supervisor of bridges and buildings 
at Nashua, N. H., to succeed T. D. Sughrue, who has been 
transferred to Salem, Mass., to. succeed Samuel P. Coffin, 
who has been promoted to division engineer, as reported 
elsewhere in these columns. C. C. Battey, assistant super- 
visor of bridges and buildings, with headquarters at Wood- 
ville, N. H., has been promoted to supervisor, to*succeed 
H. J. Fullerton, whose death is announced elsewhere in these 
columns. W. B. Southard, assistant supervisor of bridges 
and buildings, with headquarters at St. Johnsbury, Vt., has 
been promoted to supervisor with the same headquarters, 
as has also been Ernest Gladden, assistant supervisor of 
bridges and buildings at Northampton, Mass., following the 
death of L. M. Blake, as announced elsewhere in these col- 
umns. L. H. Wells has been promoted to assistant super- 
visor of bridges and buildings, with headquarters at Wood- 
ville, N. H., to succeed C. C. Battey, whose promotion to 
supervisor is noted above. 

Mr. Archibald was born on July 26, 1891, at Everett, Mass., 
and graduated in engineering from Tufts College in 1915. He 
entered railway service on June 15, 1915, as special draftsman 
on the Boston & Maine and thereafter served as special 
draftsman and as squad leader and designer until his recent 
promotion to supervisor of bridges and buildings, except for 
the period from July 25, 1917, to October 15, 1918, when he 
served as an officer in the United States Army, a member 
of the War Damages Board and of the U. S. Peace Com- 
mission to Paris. 

Mr. Battey was born on October 13, 1851, at Oxford, Mass., 
and entered railway service in 1876 as a laborer in a bridge 
crew on the Boston & Albany. He was transferred to the 
Connecticut River Railroad in 1882 as a bridge inspector and 
in 1885 was promoted to foreman. In 1891 he became a 
general foreman in the car department at Springfield, Mass., 
and served in this capacity until 1898, when he was promoted 
to supervisor of bridges and buildings on this road, then 
leased by the Boston & Maine. He served in this capacity 
until 1912 when he was employed by the Public Service 
Commission of New Hampshire as assistant engineer. In 
1915 he became assistant supervisor of bridges and buildings 
on the White Mountain division of the Boston & Maine, and 
was serving in this capacity at the time of his recent promo- 
tion to supervisor. 

Mr. Southard was born on February 9, 1871, at Bath, 
N. H., and entered railway service as a carpenter on the 
White Mountain division of the Boston & Maine on April 
16, 1908. He was promoted to carpenter foreman on April 
4, 1910, and to division foreman on July 20, 1914, the title 
of which was subsequently changed to assistant supervisor. 
He was continued in this capacity until his recent promotion 
to supervisor. 

Mr. Gladden was born on November 19, 1881, at Glen 
Sutton, Que., and entered railway service on January 25, 
1907, as a crossing tender on the Boston & Maine. On April 
4, 1907, he was transferred to the bridge and building ‘de- 
partment as a carpenter, in which capacity he served until 
November 22, 1912, when he was promoted to assistant 
supervisor, the position he was holding at the time of his 
recent promotion to supervisor. : 


George Bitz, assistant supervisor of bridges on the New 
York Central, with headquarters at Cleveland, Ohio, has 
been promoted to general supervisor of bridges of the lines 
west of Buffalo, with the same headquarters, to succeed 
Robert H. Reid, whose death on October 15, was reported 
in the November issue. Mr. Bitz was born on January 27, 
1864, at Monroe, Mich., and entered railway service in April, 
1885, as a bridge carpenter on the Lake Shore & Michigan 
Southern, now a part of the New York Central. He was 
promoted to assistant bridge foreman in 1888 and from 1897 
to 1898 served as a bridge inspector on the Lake Shore di- 
vision. In 1898 he was appointed local tie inspector and in 
1900 was promoted to general bridge inspector, which posi- 
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tion he held until 1918, following the absorption of the Lake 
Shore & Michigan Southern by the New York Central, when 
he was appointed assistant supervisor of bridges on the New 
York Central, Lines West. 


Track 


W. J. Connors has been promoted to supervisor of track 
on the Cleveland division of the New York, Chicago & St. 
Louis, with headquarters at Cleveland, Ohio, to succeed 
Claude Temple, deceased. 

Thomas A. Blair has been promoted to roadmaster on the 
Atchison, Topeka & Santa Fe, with headquarters at Pueblo, 
Colo., to succeed John W. Brozo, whose promotion to divi- 
sion engineer of the Rio Grande division was reported in the 
January issue. 


G. A. Owens has been promoted to roadmaster of the 
Newport and Oxford subdivisions of the Canadian Pacific, 
with headquarters at Farnham, Que., to succeed T. J. Arm- 
strong, transferred. 

J. F. Reilly, whose promotion to supervisor of track on 
the Lehigh Valley, with headquarters at Lehighton, Pa., was 
reported in the December issue, was born on May 1, 1888, 
at Jersey City, N. J., and entered railway service in 1907 as 
a time keeper on the Central Railroad of New Jersey. In 
1911 he became assistant foreman on an extra gang and in 
1913 was promoted to extra gang foreman. He was ap- 
pointed to section foreman on the Jersey City passenger 
terminal in 1918 and served in this capacity until 1922, when 
he left the Central of New Jersey to enter the Lehigh Valley 
as section foreman, the position he was holding at the time 
of his recent promotion to supervisor. 

George Sproule, extra gang foreman on the Canadian Pa- 
cific, has been promoted to roadmaster on the Teeswater, 
Orangeville and Elora sub-divisions, with headquarters at 
Orangeville, Ont., succeeding Jas. McCarthy, who has been 
transferred to the Owens Sound and Walkerton sub-divisions 
with the same headquarters to succeed G. A. Owens who has 
been transferred to Farnham, Que. T. J. Armstrong, road- 
master at Farnham, has been transferred to Smith Falls, 
Ont., to succeed R. C. Montgomery who has been pensioned. 


F. Ivers, Jr., assistant division superintendent of the 
Colorado & Wyoming at Sunrise, Wyo., has been appointed 
division roadmaster on the Denver & Salt Lake, following 
the abolishment of his former position. 


S. C. Jump, supervisor of track on the Mattoon district of 
the Illinois Central, has been promoted to roadmaster of the 
East St. Louis terminal with headquarters at East St. Louis, 
Ill. Mr. Jump entered railway service on January 31, 1903, 
as a call boy on the Illinois Central at Clinton, Ill. He was 
made clerk to the car foreman at Clinton in August of the 
same year and in March, 1905, entered the track department 
as a track apprentice. In August of the same year, he was 
transferred to construction work as a chainman, and in June, 
1913, was promoted to assistant engineer. He reentered the 
maintenance of way department in February, 1914, as as- 
sistant engineer at Louisville, Ky., and served in the capacity 
until May, 1917, when he entered military service, from which 
he was discharged with the rank of major. He was subse- 
quently engaged as assistant engineer with the Illinois Cen- 
tral until March, 1919, when he was promoted to supervisor, 
the position held at the time of his promotion to roadmaster. 
Mr. Jump is lieutenant-colonel of the 31lth Engineers re- 
serve regiment. 


Obituary 


A. E. Ullery, assistant engineer on the Sioux City division 
of the Chicago & North Western, died on February 3, 1925, 
from pneumonia. 

J. W. Harris, roadmaster of the Birmingham-Mineral di- 
vision of the Louisville & Nashville, with headquarters at 
Birmingham, Ala., died on December 24. ; 

Ernest Rice, formerly assistant chief engineer of the Atchi- 
son, Topeka & Santa Fe, and recently on the staff of the 
chief engineer, with headquarters at Chicago, died in that 
city on January 27. 











Olaf Hoff, consulting engineer and at one time engineer of 
structures of the old New York Central & Hudson River 
(now New York Central), died on December 24, at his home 
in Montclair, N. J., at the age of 65. 


A. C. Stickney, division engineer of the Southern division 
of the Boston & Maine, Lemuel M. Blake and Hadley J. 
Fullerton, supervisors of bridges and buildings, are among 
recent deaths. Mr. Stickney was born in Wilmington, Mass., 
on May 23, 1854, and entered the service of the Boston & 
Maine in May, 1878, as a track man, since which he served 
consecutively as section foreman, yard foreman, assistant 
roadmaster, supervisor and inspector until 1913, when he 
was promoted to division engineer at Nashua, N. H. His 
transfer to Concord, N. H., occurred in 1915. Mr. Blake 
was born in Prince Edward Island in 1864 and entered rail- 
way service in 1881 as a track man, becoming supervisor of 
bridges and buildings in 1912. Mr. Fullerton was born in 
Bedford, N. H., and entered railway service as a carpenter 
on the Boston & Maine, where he is credited with a long 
service record. 


E. S. Curtis, assistant engineer of the San Antonio, Uvalde 
& Gulf, died of typhoid fever at San Antonio, Tex., on Jan- 
urary 1. He had been connected with the engineering depart- 
ment of this company since the inception of the project. He 
was on the first preliminary survey in 1909 as a levelman and 
continued with the construction in various capacities, includ- 
ing instrument man, resident engineer and inspector of 
various classes of work, until the completion of the road in 
1914. Since that time he had been in charge of the valuation 
and special work. 


J. M. Egan, vice-president and general manager of the 
Missouri Pacific, with headquarters at St. Louis, Mo., and a 
former engineering officer, died in that city on January 26, 
after a short illness from 
pneumonia. Mr. Egan was 
born on September 1, 
1880, at Amboy, IIl., and 
attended the LaSalle In- 
stitute in Chicago from 
1895 to 1898. He entered 
railway service in 1893 as 
a messenger on the Illi- 
nois Central where he 
was promoted to station 
agent. In 1898 he was 
appointed a rodman in the 
maintenance of way de- 
partment and in 1901 was 
promoted to assistant en- 
gineer. He was promoted 
to supervisor in 1903 and 
to roadmaster in 1904 in 
which position he served 
until June, 1911, when he 
was promoted to supc-in- 
tendent of the Mississippi 
division, with headquarters at Water Valley, Miss. He was 
transferred to the Tennessee division in September, 1915, 
and was promoted to general superintendent of the Southern 
Lines, with headquarters at New Orleans, La., in January, 
1919. He continued in that capacity until March, 1923, 
when he was appointed chairman of the Chicago Car Service 
Committee of the American Railway Association, with head- 
quarters at Chicago. He was appointed vice-president in 
charge of operation of the Missouri Pacific in February, 


1924. 





J. M. Egan 


Plans are under way in England at present looking to the 
commemoration of 100 years of rail transportation in Great 
Britain. These plans include an exhibition to illustrate the 
progress of rail transportation from the time the Stockton & 
Darlington, the first public steam railway in the world, was 
opened for operation on September 27, 1825. The first engine 
used on this road was George Stevenson’s “Locomotive 
No. 1” which weighed only 7 tons. It was on this road 
in 1829 that Stevenson’s “Rocket” traveled at the then un- 
heard of speed of 29 miles per hour for the distance covered. 
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The Atchison, Topeka & Santa Fe has plans for a stores 
department building to cost $101,000 and a power plant to 
cost $82,000 as part of its shop construction project at San 
3ernardino, Cal. This company has awarded a contract to 
the Lynch Construction Company, Los Angeles, Cal., for 
the construction of a concrete extension 40 ft. long to the 
passenger station at Fresno, Cal., to cost $30,000. 


The Baltimore & Ohio has awarded contracts to the Vang 
Construction Company, Cumberland, Md., for the construc- 
tion of a bridge at Etna, Pennsylvania, to cost approximately 
$62,000, and for the elimination of a grade crossing at Ninth 
street, East St. Louis, IIl., to cost approximately $63,000. A 
contract has been awarded to the Tilt-Hargan Company, 
New York, for the construction of a substation with the elec- 
trification of the State Island Rapid Transit; cost, approxi- 
mately $67,000 


The Canadian Pacific, jointly with the Canadian National, 
is considering the proposal of Canadian government officials 
that they combine in constructing a railway line into the 
Peace River region of Alberta and British Columbia. The 
decision of the railways is expected within the next five 
weeks. Four routes are being considered. One extends from 
Entrance, Alta., on the Canadian National, to McLennan on 
the Edmonton, Dunvegan & British Columbia, with an out- 
let by way of the Canadian National to Vancouver, B. C. 
Another proposed route tends through the Peace River 
pass to Stewart, Alta., at the head of the Portland canal. 
Another extends through Pine Pass to Fort George and 
thence to Vancouver on the Pacific Great Eastern or to 
Prince Rupert on the Canadian National. The fourth pro- 
posed route lies through Pine Pass to Fort George and 
thence to either Ashcroft or Revelstoke on the Canadian 
Pacific. 

The Chicago & Eastern Illinois is again considering the 
construction of a terminal at Evansville, Ind., tentative plans 
for which were made two years ago. These plans include 
an enginehouse, boiler shop, forge shop, planing mill and 
power house. No immediate construction is planned, how- 
ever. 

The Chicago & Western Indiana has received authority 
from the Interstate Commerce Commission to issue $27,- 
755,000 of bonds, the proceeds of which are to be used in the 
elevation of those portions of its tracks in Chiacgo which 
now cross streets at grade. The work of elevation will begin 
at Cottage Grove avenue and 94th street in Chicago and pro- 
ceed first south to the city limits. The company expects to 
spend between $3,000,000 and $4,000,000 of this in 1925. 

The Denver & Salt Lake Western, a subsidiary ot the 
Denver & Salt Lake, has applied to the Interstate Commerce 
Commission for authority to construct a line from Orestod, 
on the D. & S. L., to Dotsero, Colo., on the Denver & Rio 
Grande Western, 41.3 miles, which will shorten the distance 
from Denver to Salt Lake City, via the tunnel now under 
construction, by 173 miles. 

The Illinois Central will soon call for bids for the con- 
struction of locomotive and car repair shops at Paducah, 
Ky., to cost approximately $6,000,000. The project includes 
the following facilities: Locomotive erecting shop 250 ft. by 
265 ft.; locomotive repair shop; car building shop; car repair 
shop 150 ft. by 650 ft.; carpenter shop; wood mill and store- 
room; foundry 80 ft. by 200 ft.; boiler shop 75 ft. by 175 ft.; 
blacksmith shop 45 ft. by 35 ft.; power house 100 ft. by 150 
ft.; tank shop 125 ft. by 60 ft.; and air brake shop 40 ft. by 
100 ft. This company has plans for the construction of a 
large engine and car repair terminal at Markham Yard, 
Chicago. Seven buildings will be constructed, including a 
machine shop, enginehouse, powerhouse, wash-room build- 
ing, locker building and storehouse. The contract for the 
construction of the foundations of the buildings and the lay- 
ing of five miles of pipe lines has been awarded to Joseph E. 
Nelson & Sons, Chicago. 

The Louisville & Nashville has awarded a contract to the 
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W. H. Williams Company, New Orleans, La, for new 
facilities at Gentilly, La., as follows: a seven-stall round- 
house with concrete floors; machine shop 68 ft. by 64 ft.; 
two-story brick office building 30 it. by 50 ft.; one-story 
engineering and register building; brick passenger station 
140 ft. by 100 ft.; two-story locker building 20 ft. by 55 ft.; 
sand storage and drying house; brick switchmen’s room 20 
ft. by 50 ft.; and a two-story yard office 30 ft. by 60 ft. 
The New York Central has awarded a contract for the 
construction of a passenger station at West Point, N. Y., 
to cost approximately $63,500, to John Thatcher & Son. A 
contract for the installation of a boiler washing system at 
Brewster, N. Y., to cost approximately $27,160 has been 


awarded to the National Boiler Washing Company. This: 


‘company has applied to the New York Public Service Com- 
mission for an order directing the elimination of 12 grade 
crossings in Yonkers, N. Y., and 2 in Hastings, to cost 
approximately $2,500,000. If the order is issued the railroad 
would pay half of the cost and the state and local govern- 
ments the other half. 

The Northern Pacific has awarded a contract to the Gen- 
eral Construction Company, Spokane, Wash., for the con- 
struction of a 15-mile extension from McCleary, Wash., to 
Shelton. The project will cost approximately $565,000. 


The Pennsylvania has awarded a contract to the Mt. Ver-. 


non Bridge Company, Mt. Vernon, Ohio, for the erection 
of the superstructure of a bridge over the Beaver river, 
Beaver Falls, Pa., to cost approximately $350,000, a contract 
to the John F. Casey Company, Pittsburgh, Pa., for the 
construction of an under-grade bridge at Greensburg, Pa., to 
eliminate a highway grade crossing at a cost of approxi- 
mately $65,000 and a contract to the American Bridge Com- 
pany totaling approximately $1,150,000, for the furnishing 
and erection of the superstructure of a new b-idge for this 
railroad over the Ohio river at Steubenville, Ohio. This 
company has awarded a contract to the H. E. Culbertson 
Company, Cleveland, O., for grading and masonry work for 
a wye connection at Yellow Creek, Ohio, to cost approxi- 
mately $175,000, and has awarded a contract to the Ketler- 
Elliott Company, Chicago, for the erection of bridges to 
cost approximately $50,000 in connection with track elevation 
at Cleveland. 

The Pere Marquette has included the following construc- 
tion work in its program for 1925: Grade separation at 
Plymouth Road, Detroit, Mich., to cost $125,000; a bridge 
across the Galien river near Union Pier, Mich., to cost 
$80,000; an electric power plant to operate the bridge across 
the St. Joseph river near St. Joseph, Mich., to cost $25,000; 
a coaling station at Ludington, Mich., to cost $50,000; and 
another coaling station at Sarnia, Ont., to cost $10,000; a 
water treating plant at Wyoming, Mich., to cost $15,000; 
interlocking plant at Carleton, Mich., to cost $80,000, of 
which the Pere Marquette will pay $32,000. In addition 
$99,000 has been authorized for stations at various points, 
and $160,000 for passing tracks and sidings. 

The San Benito & Rio Grande has awarded a contract to 
W. H. Nichols Company, Dallas, Tex., for the construction 
of a 15-mile extension from Santa Maria, Tex., to Hidalgo. 

The Southern has awarded a contract for the construction 
of a one-story addition to the passenger station at New 
Orleans, La., to cost $62,000, and is calling for bids for the 
construction of a steel coaling station at Selma, Ala. This 
company has awarded a contract to the Roberts & Schaefer 
Company, Chicago, for the construction of a 1,000-ton rein- 
forced coricrete coaling station with a sand plant at Knox- 
ville, Tenn., and for the construction of a 500-ton reinforced 
concrete coaling station at Leadvale, Tenn. 

This company is making surveys for a proposed cutoff 
line from Danville, Ky., to Jellico, Tenn., a distance of 125 
miles, which is estimated to cost over $10,000,000. 

The Southern Pacific plans the construction of a freight 
station at Eighth and Alameda streets in Los Angeles, Cal., 
and has awarded a contract to C. E. Crowley, Los Angeles, 
Cal., for the grading of the new main line from Picacho, 
Ariz., to Chandler, a distance of 50 miles. As reported in the 
July issue, the construction of this new main line is a part 
of the project of linking up the Arizona Eastern with the 
Southern Pacific, which includes also the construction of a 
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main line from Hassayampa, Ariz., to Dome, a distance of 
115 miles. 

The Texas & Pacific is preparing plans for the rebuilding 
of a portion of its car shops at Marshall, Tex., which were 
destroyed by fire on January 16, with a loss estimated at 
$200,000. 

The Toronto, Hamilton & Buffalo plans the construction 
of an eight-mile branch line from Welland, Ont., to Port 
Colborne at a cost of $150,000. 

The Union Pacific is constructing an ocean terminal at 
Portland, Ore., which will cost $375,000 when completed. 
The terminal includes a dock 1,071 ft. long with an average 
width of 135 ft. and a building on the dock, 96 ft. by 903 ft. 


Equipment and Supplies 


The Baltimore & Ohio has ordered 1,000 tons of struc- 
tural steel for bridges from the American Bridge Company, 
225 tons from the Fort Pitt Bridge Works, and 200 tons 
from the McClintic-Marshall Company. 

The Chicago & Alton has divided an order for 9,300 tons 
of rails between the Illinois Steel Company and the Inland 
Steel Company. 

The Chicago & Western Indiana has ordered 2,200 tons of 
rails from the Illinois Steel Company. 

The Chicago, Burlington & Quincy has ordered 12,500 tons 
of rails from the Colorado Fuel & Iron Company, 4,500 tons 
from the Illinois Steel Company, and 3,000 from the Inland 
Steel Company, and has inquired for 1,500 tons of structural 
steel for bridge work, 300 tons of which have been ordered 
from the Hansel-Elcock Company. 

The Chicago, Indianapolis & Louisville has ordered 4,200 
tons of rails from the Illinois Steel Company. 

The Chicago, Rock Island & Pacific has ordered 1,500 tons 
of structural steel from the American Bridge Company. 

The Detroit, Toledo & Ironton has purchased 10,000 tons 
of rail from Belgium. 

The Elgin, Joliet & Eastern has ordered 3,200 tons of rails 
from the Illinois Steel Company. 

The Grand Trunk has ordered 13,000 tons of rails from 
the Illinois Steel Company. 

The International Great Northern has ordered 14,000 tons 
of rails from the Bethlehem Steel Corporation. 

The Kansas City Southern has divided orders for 12,000 
tons of rails and a quantity of track fastenings among the 
Illinois Steel Company, the Bethelehem Steel Corporation, 
and the Inland Steel Company. 

The Louisville & Nashville has ordered 1,100 tons of struc- 
tural steel for bridge work from the McClintic-Marshall 
Company, 150 tons from the Mt. Vernon Bridge Company, 
100 tons from the Virginia Bridge & Iron Co., and 150 tons 
from Grainger & Co., the latter for shops at Gentilly, La. 

The New York, Chicago & St. Louis has divided an order 
of 21,500 tons of rails among the Carnegie Steel Company, 
the Illinois Steel Company, the Bethlehem Steel Corpora- 
tion adn the Inland Steel Company, and has ordered 1,000 
tons of bridge steel from the Fort Pitt Bridge Company, for 
a suspension bridge at Buffalo, N. Y. 

The Pennsylvania has placed orders for 100,000 tons of 
rail as follows: Bethlehem Steel Company, 45,000 tons; 
Carnegie Steel Company, 35,000 tons; Illinois Steel Com- 
pany, 14,000 tons, and Inland Steel Company 6,000 tons. 
The Pennsylvania has carried over 56,000 tons of rail from 
1924 so that it will now have available 156,000 tons for its 1925 
requirements. This company has also ordered 7,500 tons of 
structural steel for a bridge at Steubenville, Ohio, from the 
American Bridge Company, 400 tons from the McClintic- 
Marshall Company for work at East St. Louis, Ill, and 400 
tons from the Bethlehem Steel Corporation for bridges at 
Fort Wayne, Ind., and Martinsville, Ill. 

The Western Pacific has ordered 1,000 tons of structural 
steel from the Virginia Bridge & Iron Company for bridges 
at Elko, Nev., and Shafter. 

The Wheeling & Lake Erie has ordered 2,000 tons of rails 
from the Carnegie Steel Company. 
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| Supply Trade News 








General 


The Carnegie Steel Company plans the expansion of its 
mill and the construction of seven new open hearth furnaces 
at Mingo Junction, Ohio. 

The Truscon Steel Company, Youngstown, Ohio, is con- 
templating the erection of a one-story factory branch and 
district plant at Jacksonville, Fla. to cost approximately 
$25,000. 

The Wayne Tank & Pump Company, Ft. Wayne, Ind., has 
has expanded its business to include the manufacture of oil 
burners. W. G. Zahrt, sales manager of the pump and tank 
division, has been promoted to director of all sales and 
will be succeeded by F. O. Salee, manager of the company 
oil sales. 

The Ideal Cement Company, Denver, Colo., will construct 
a cement plant at Fort Collins, Colo., which will have two 
Kilns with a capacity of 3,500 bbl. a day. Steam for the 
plant will be generated by the waste heat from the kilns, the 
initial fuel being natural gas from local gas wells. 

The Bethlehem Steel Corporation celebrated its 20th anni- 
versary on December 10. In 1904 the entire ingot capacity, 
all of which was in one plant, amounted to 120,000 tons a 
year, while at the present time the capacity amounts to 7,600,- 
000 tons, distributed among seven steel plants. 

The Massey Concrete Products Corporation has established 
a district sales office in room 528 Dixie Terminal building, 
Cincinnati, Ohio, for district comprising Ohio, Indiana, Ken- 
tucky, West Virginia and part of Pennsylvania. W. Lyle 
McDaniel, representative of the pole department, with head- 
quarters at Chicago, has been promoted to resident manager 
at Cincinnati. 

The Harnischfeger Corporation, Milwaukee, Wis., has 
moved its Atlanta, Ga., office to 303 Peninsular Casualty 
building, Jacksonville, Fla. W. J. Dugan, southern sales 
manager, will be in charge of the office and F. W. Truex, 
sales engineer at Atlanta, has been transferred to Jackson- 
ville. G. H. Lillard and H. A. Wolcott have been appointed 
sales engineers, with headquarters at Jacksonville. 

Laughlin & Cheney, Incorporated, has been organized, with 
headquarters at 310 South Michigan avenue, Chicago, by 
P. L. Laughlin, district sales manager of the Verona Tool 
Works, with headquarters at Chicago, and B. M. Cheney, 
general inspector of permanent way and structures, Chicago, 
3urlington & Quincy, with headquarters at Chicago. The 
new firm will deal in railway supplies, specializing in the 
products of the Verona Tool Works. 


Personal 


John Heller, for a long time one of the directors of the 
International Oxygen Company, Newark, N. J., has been ap- 
pointed sales manager. 

A. C. Roeth of the sales department of the Inland Steel 
Company, with headquarters at Chicago, has been promoted 
to assistant to the vice-president. 

J. L. Price, secretary-treasurer and a director of the Chi- 
cago Pneumatic Tool Company, New York, has resigned, 
effective January 1. 

O. D. Hays, district manager of the Oxweld Railroad Serv- 
ice Company with headquarters at Atlanta, Ga., has been 
transferred to the Southwestern district, with headquarters 
at St. Louis, Mo. 

E, J. Costello, Jr., representative of the Truscon Steel Com- 
pany, with headquarters at Pittsburgh, Pa, has been ap- 
pointed sales engineer in the railroad department, with 
headquarters in New York. 

Harvey W. Cutshall, formerly in charge of special machin- 
ery of the St. Louis-San Francisco, with headquarters at St. 
Louis, Mo., has been appointed sales engineer of the Electric 
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Tamper and Equipment Company, with headquarters at 
Chicago. 

Daniel O’Rourke, superintendent at the east portal of the 
Moffat tunnel, has been appointed special representative of 
hammer drills of the Sullivan Machinery Company, with 
headquarters in Chicago. 

R. B. Randall, for about six years western sales manager 
of the Blaw-Knox Company, bas been appointed western 
sales manager, with headquarters in Chicago of the G. H. 
Williams Company, Erie, Pa., a manufacturer of clam shell 
buckets. 

R. E. Falkinburg, service engineer of the Paige & Jones 
Chemical Company, with headquarters at Meadville, Pa., has 
been appointed sales engineer in the railroad department, with 
headquarters at St. Louis, Mo., C. R. Everett succeeds Mr. 
Falkinburg as service engineer at Meadville. 


Stanley H. Rose has been appointed eastern sales manager 
of the creosote oil department of the American Creosote 
Works, New Orleans, La., with headquarters at Annapolis, 
Md. He will also act as general sales agent for the Savannah 
Creosoting Company, Savannah, Ga., in the sale of creosoted 
railway ties and timbers. 

J. D. Wittaker, has relinquished his connection with the 
U. S. Steel Corporation to become associated with Ralph W. 
Payne at Washington, D. C., as southern sales agent for 
the Rail Joint Company, Verona Tool Works, Ramapo-Ajax 
Corporation and Mudge & Company and representative of 
the P. & M. Company, the Maintenance Equipment Company 
and the Foundation Company. Mr. Wittaker was born at 
Salisbury, N. C., on May 25, 1898, and is a graduate of 
Emerson Institute, Washington, D. C., and the law school 
of George Washington University. He was employed by the 
American Surety Company of New York from 1914 to 1917, 
when he entered the Washington sales office of the U. S. 
Steel Corporation, in which capacity he has been engaged 
since, except for a year’s service in the Marine corps during 
the war. : 

Henry W. Jacobs, formerly president of the Oxweld Rail- 
road Service Company, Chicago, died on January 6 in 
Chicago. 

William P. Blair, vice-president of the National Paving 
Brick Manufacturers’ Association, died in East Cleveland, 
Ohio, on December 23. He was educated at Earlham College, 
Richmond, Ind., and after graduating from college he studied 
and practiced law. Later he became interested in the use of 
brick as a paving material and engaged in its manufacture. 
He organized the National Paving Brick Manufacturers’ 
Association about 25 years ago. 


Trade Publications 


Drag Scrapers.—A 13-page letter-size booklet has been is- 
sued by the Roberts & Schaefer Company, Chicago, devoted 
to a description of the Beaumont cable drag scraper for rail- 
road coal storage. Considerable space is devoted to illustra- 
tions of actual installations showing the layout of coal stor- 
age yards, also the types of structures in connection with 
which it is used, together with detailed views of the scraper 
in various operations. 


Power Shovels.—A novel addition to the current trade 
literature on power shovels has recently been made by the 
Osgood Company in the form of a bulletin No. 247, which 
develops in brief but attractive form the history of the Os- 
good equipment using a collection of views showing appli- 
cations of the several types of Osgood equipment from the 
Osgood No. 73 railroad steam shovel on traction wheels and 
railroad trucks to the smaller revolving shovels on treads. 


Compressed Air: The Sullivan Machinery Company, 122 
South Michigan avenue, Chicago, has issued two new book- 
lets relating to the use of compressed air. Booklet No. 126 
is a 16-page compilation entitled “You Can Do It Quicker 
With Air,” and illustrates the wide variety of uses to which 
compressed air is being put. Bulletin No. 76-E, is devoted 
to portable electric hoists. The information includes data 
on operating costs as well as illustrations and information 
concerning the application of this equipment. 
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Places load clear of ballast shoulder 


DIFFERENTIAL 


AIR DUMP CARS 
excel because— 


@ The lateral traverse of the body before tilting gets the material further from the 
track—keeps the ballast clean—material well beyond the clearance line. 


@ They are safe—body is under control at all times—no chance of injury to operator, 
workmen, or to the car itself. There is absolutely no chance for accidental dumping. 
Car can safely be used in long trains at high speeds. 


@ They are considerably lower—only 7 ft. from rail to top of side board. 


@ Material can be distributed according to the will of the operator—load may be par- 
tially dumped—body under control of operator at all times. 


@ They are not subject to shocks or strains. There is no sudden shock due to the effect 
of gravity in dumping.—Minimum maintenance.—Longer life. 


@ They can be loaded at floor level (4 ft. 6 in.)—Important in clean up work. 
@ They dump to either side with equal facility. 


They carry sufficient reservoir capacity for complete dumping operation. 
) y g 


Capacity—30 yds. level—43 yds. normal—-100,000 pounds. 


THE DIFFERENTIAL STEEL CAR CO. 
FINDLAY, OHIO 





Balanced body is under control in all positions 
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Property Damage Insurance 


For Railway Cars 


vo carry property damage insurance on your 










automobile as a thrifty precaution against damage 
resulting from accidents to property. 


When you install an Ellis or Durable Bumping Post 
at a track end, you take a similar precaution for your 
railway cars. While a bumping post can’t always abso- 
lutely prevent damage, it can minimize it by warning 
train men of the consequences of carelessness and by 
closely restricting the damage. 


It’s just as thrifty to install good bumping post pro- 
: tection as it is to carry property damage 
insurance on your automobile. 


MECHANICAL 
MANUFACTURING 
COMPANY 


Pershing Road and 
Loomis St. 


CHICAGO, ILL. 














WHALL'S Special Railroad FIBRE 


LONGER WEAR 
FEWER RENEWALS 
LOWER ULTIMATE COST 


“In the service of American Railroads since 1886” 


C. H. WHALL COMPANY 


Pioneer Manufacturers of Hard Fibre for Rail Joint Insulation 


170 Summer Street Boston, Mass. 
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Kyrock Crossing at West End of Union Station, Kansas City, Mo. Laid 1922 


Kyrock Means Better Crossings, Longer Life, 


Less Labor, Lower Cost 


Kyrock has met the demand of railway maintenance engineers for a long lived pavement that is 
simple to construct and maintain at a comparatively low cost. The best proof of its merit is the fact 
that Kyrock has been adopted by the leading railroads and, to our knowledge, no railroad which 
has once adopted Kyrock has ever reverted to any other material. 

‘ Kyrock is shipped in open top cars ready to lay. It is not subject to damage 
Simple to from the elements in transit and may be stored in the open even for a period 
Construct of years. Kyrock is laid cold on any standard base. It is spread on the 

foundation, raked and tamped, and immediately opened to traffic. Ordi- 
nary section crews with tamps, rakes and shovels can maintain and construct Kyrock pavements. 
No special equipment or expert labor is required. 

No other type of pavement is as easy to maintain as Kyrock. When neces- 
Easy to sary to cut the Kyrock pavement for track repairs, the surface may be re- 
Maintain stored by filling the hole with Kyrock and tamping. The patch will bond 

to the surrounding surface and under normal traffic will iron out until it can 
not be distinguished. There is no mixing. There is no waste of material as it may be stored at points 
along the line and used as needed. 

° Kyrock is a high penetration asphalt, which explains why it is laid cold 
Resists Wear and why it bonds so readily to the base and surrounding surface. It is 
and Vibration less susceptible to damage from vibration than any bituminous pavement. 

: Vibration cracks and other breaks quickly heal under normal traffic. 
Kyrock does not lose its life because it is a natural product and because it is not subject to dam- 
age 4 mixing or heating. Often the old Kyrock surface may be broken up and used for making a 
patch. 
Kyrock gives a smooth black surface, the same in appearance as sheet asphalt. It is a perfect 
waterproofing and insulation for the base and track construction. It is the nearest non-skid of any 
high type pavement. ; 
Platt F Kyrock is extensively used for station platforms, shop floors and 
attorms, loors, runways. It is easy to lay and maintain. It is resilient and non- 
and Runways glaring. It is also an ideal patching and re-surfacing material 
for brick and concrete surfaces. 
Our engineering department has prepared specifications and cross sections for various railway con- 
structions. We have also issued a book on the use of Kyrock for railway construction and main- 


tenance. Write for Booklet RR 2. 


Kentucky Rock Asphalt Company 


Incorporated 


Marion E. Taylor Bldg. Louisville, Ky. 


Insist on Kyrock, the Uniform and Standard Kentucky Rock Asphalt 
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MAST 3 LOWER IN TUBE 
(1) LONGER SUPPORT 
LOWER TARGET 


Six Impre l 
x Improvements. 
Five of the new improvements on the New Century Switch 
Stand provide additional and larger bearings for the work- 
ing parts of the stand, while the sixth improvement provides 
a broader base, greatly increasing the stability of the stand 
and lengthening the life of the switch ties. Particular at- 
tention is called to improvement No. 4, which provides an 
outboard bearing. 





(2) LARGER BEARING AREA 


(3) NEW THRUST BEARING 


SHAFT EXTENDED TO PROVIDE 
OUTBOARD BEARING 

The larger bearings reduce wear to the minimum, and elim- 
inate lateral and vertical motion in the working parts of the 
stand. 


It is typical of Bethlehem’s policy, maintained throughout 
the past thirty years, that these improvements have been 
made without in any way affecting the interchangeability of 
New Century Switch Stand parts. 


BEARING LENGTHENED - ALSO 
PREVENTS LATERAL MOTION 


WIDTH OF BASE 84. 
AN INCREASE OF 15% 


Catalog on request 


BETHLEHEM STEEL COMPANY 
General Offices: BETHLEHEM, PA. 


Sales Offices: 
New York Boston Philadelphia Baltimore Washington Atlanta Pittsburgh 
Buffalo Cleveland Cincinnati Detroit Chicago St. Louis San Francisco 


Bethlehem Steel Export Corporation, 25 Broadway, New York City, Sole Exporter of Our Commercial Products 


BETHLEHEM 




















“NOT A KICK IN A MILLION FEET” 


Reg. U.S. Pat. Off. 


Headley Number 1 


CROSSINGS 


and 


STATION 
PLATFORMS 


Write for Particulars and Booklets 





THIS IS THE MULE-HIDE GIANT 3-UNIT DOUDLE THICK SHINGLE 


The Most Economical 
Roof for Railway 


Stations 


ULE-HIDE Slate Surfaced 

Asphalt Shingles are gradu- 
ally supplanting the more expensive 
slate roofs on railway stations. 


Mule-Hide Shingles are fire-safe, 
durable and attractive; economi- 
cal to apply and the lowest cost 
shingle per year of service. Ap- 
proved by the National Board of 
Fire Underwriters and endorsed 
by leading railway engineers. 


There are five types of Mule-Hide 
shingles, made in various weights, 


MULE-HIDE 


NOT A KICK 
IM A MILLION FEET 


tele) aL Ic} 


—AND— 
SHINGLES 





Manufacturers of 


Mule-Hide Asphalt Shingles 
Mule-Hide Asphalt Roll Roofing 
Mule-Hide Built-up Roofs 
Mule-Hide Insulating and 


HEADLEY GOOD ROADS CO. 


Franklin Trust Bldg., Philadelphia, Pa. 


Waterproofing Papers _ sizes and colors. 
Mule-Hide Waterproofing : : , 
Membranes Write for full size samples, litera- BRANCH OFFICES: 


ture and prices. 


THE LEHON COMPANY 
Manufacturers 
44th St. and Oakley Ave. 
CHICAGO 


Mule-Hide Saturated Burlap 


Mule-Hide Paints and Cements St. Louis, 1946 Railway Exchange Bldg. 


Chicago, 409 Monadnock Block Building 
West Medford, Mass., 37 Prescott Street 
Indianapolis, Ind., 911 Hume-Manseur Bldg. 
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SHOWING VERTICAL RANCE 
FENNER DROP SPOUT 


: 5 Qu 





SHOWING LATERAL RANGE 
FENNER DROP SPOUT 





GRAVITY TURNING & 
LOCKING DEVICE 











Equipped with 


Fenner Drop Spout 


Quicker and Easier because the spout can be 
instantly brought into play without accurately 
spotting the tender. It works equally well 
with tenders of different heights. The spout 
has a vertical range of five feet and a lateral 
range of three. 


The spout is non-freezable. Heavy icicles 
will not gather upon it. There is no packing 
at the open telescopic joint, yet, it does not 
leak a drop of water. 


Safer—as soon as it is released the spout 
swings by gravity to a position parallel with 
the track and remains there locked. There are 
no unsafe locking devices to be operated. 


The three foot lateral range of the spout 
prevents the column being tipped over if the 
tender shifts unexpectedly. 


There is no danger of water hammer bursting 
the mains. The Poage Style H valve shuts 
off 85 per cent of the flow very quickly and 
the remaining 15 per cent more slowly—the 
the correct principle to secure quick closure 
without water hammer. 


Try the Poage Style H Water Column—It’s 
better. 


MANUFACTURED EXCLUSIVELY 


The AMERICAN VALVE 
& METER COMPANY 


CINCINNATI, 0. 


icker 
r-Safer 


to Easi ‘your m-th tanks with 


POAGE Style ‘WH 
WATER COLUMN 
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| | OLIVER AMES The “Ames” Shovel Label is the most-looked-for 
4 AND SONS, label in shoveldom for several reasons: 


(1) It is a guarantee of long service. 
(2) Itis a guarantee of good balance. 
(3) Itis a guarantee of easy handling. 


(4) It is a guarantee of contented en- 
thusiastic users—and maximum 
production. 





Distributed throughout the United States 
by the foremost dealers only. 


OLIVER AMES & SONS CORP. 


NORTH EASTON, MASS 
(AMES SHOVEL AND TOOL CO., Boston, Owners) 
































The Frog, Switch & Manufacturing 


Carlisle Company Pennsylvania 


Established 1881 


FROG AND SWITCH DEPARTMENT MANGANESE STEEL DEPARTMENT 


MANUFACTURERS OF MANUFACTURERS OF 
MANGANESE INSERT FROGS, CROSSINGS “INDIAN BRAND” 
AND SPLIT SWITCHES HIGH GRADE MANGANESE STEEL CASTINGS 
SOLID MANGANESE FROGS AND FOR FROGS, SWITCHES AND CROSSINGS 
CROSSINGS JAW AND GYRATORY CRUSHERS 
PLAIN FROGS, SWITCHES, CROSSINGS CEMENT MILL, MINING MACHINERY, ETC. 
SWITCH STANDS AND ACCESSORIES GRAY IRON CASTINGS 















































— BERG CONCRETE SURFACER and FINISHER 


Works Transformation on 
ATLAS BANK BLDG. 
Cincinnati 

This 10-story cut-stone building was cleaned beautifully in quick time with 
only two Berg multiple steel brushes. Unretouched photograph of work 
in progress shows contrast between cleaned and uncleaned sections. 
Contractors and Highway and Railway Maintenance Engineers use bat- |g 
teries of the BERG in buildings, bridges, culverts, walls, ete. 
The Berg quickly removes fins, form marks and surface irregularities. |+ 
Better work at less expense than ordinary methods. Used on some of the 
country’s largest contracts. Send for interesting details. 


THE CONCRETE SURFACING MACHINERY CO. < 


Dept. G 4669 Spring Grove Ave. Cincinnati, Ohio 
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Three-way Savings 


Years of enduring resistance are heat-treated into 
each vitrified brick—each has toughness and resistance 
burnt into its very fibre. Surface wear comes only with 


a generation of service. 


Two 


This exceptional endurance means few repairs and 
those few at long intervals, assuring long service with 
little or no allowance for upkeep. 


Three 


And the third point, equally important in railway serv- 
ice with the other two, is this—because each brick is a 
removable unit, moving or relaying a brick pavement 
means simply lifting the old bricks and replacing them 


again. The salvage value is virtually 100%. 

















VITRIFIED 
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PAVEMENT §S 





OUTLAST 


NATIONAL PAVING BRICK MANUFACTURERS 


Alton Brick Company 
Alto m, Ill. 


Brick C 
“oe OS N. Y. 
Central Clay Products Co. 
(Distributors MACK Paving Brick) 
Wilkes-Barre, Pa. 
Cleveland Brick = cay Company 
Cleveland, 
Clydesdale Brick & Stone Co. 
Pittsburgh, Pa. 
Coffeyville Vitrified Brick& Tile Co. 
offey ville, Kans. 
Collinwood Shale aks Company 
Cleveland, Ohi 
Francis Vitric Brick Company 
Boynton, Okl 
Gensste Ming ‘Brick & Clay Co. 


Augus 
Globe Brick — ny 
East Liverpool, Ohio 
Hisylvania Coal Co. 
‘o!umbus, Ohio 
Hocking Valley Brick Company 
Columbus, Ohi 
Independence Paving Brick Co. 
Independence, Kans. 
Metsoeiie Poving Bs Brick Co. 
tsburg, 
enna ec Brick Co. 
Canton, Ohio 
Mines Wells Paving Brick Co. 
Mineral Wells, Texas 





pany 


ASSOCIATION, 





Moberly Paving Brick Company 
Moberly 5 
Musghecbees Pa Brick Co. 


Peebles Paving Brick Company 
Portsmouth, Ohio 
Purtemies p Povias Brick Company 


alesburg, I 
ae. Clay ~—— Company 
Chat 
Sorina cl it Brick Company 
cutee Betek \fomocny 
Olean, N 
Streator Clay sites Company 
Streator, Il. 


Thornton Fire Brick Co, 
Clarksburg, W. Va. 

Thurber Brick Company 
Ft. Worth, Texas 

Toronto Fire Clay Company 
Toronto, Ohio 

Trinidad Brick & Tile Company 
Trinidad, Colo. 


Veedersburg Paver Company 
Veedersburg, Ind. 

Western Shale Products Company 
Fort Scott, Kans. 

Westport Pa’ Brick Company 
Baltimore, Md. 
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“The Mack Switch Point Protector” 


WITCH points are facing today the heaviest locomotive and car equip- 
ment in railroad history. Their repair and replacement has long been the 
most costly item of ways maintenance. 

Protecting switch points with the Mack Protector adds no less than ten times 
to the life of the unprotected point, it also eliminates the possibility of de- 
railment at switches. 

Installation can be made easily at small cost—replacements are made in from 
five to ten minutes by one man—their efficiency is not impaired by any 
weather conditions—sure—economical—inexpensive. Write for further in- 
formation. 


J. R. FLEMING & SONS COMPANY, INC., Scranton, Pa. 








Specialists in the Design and Manufacture of 


Standard— Insulated — Compromise 
Rail Joints 


* The Rail Joint Company, 61 Broadway, New York City 











STURDY AND RELIABLE 


JUFKIN TAPES 


In Patterns Best for Every R. R. Requirement— 
Surveying—Engineering—-Construction—M. of W. 
Steel Tapes with Instantaneous Readings and 
Nubian Finish Babbitt Chain (Chicago Style) Tapes 


with 14 gage mark and improved pattern reels. 





Among our popular woven lines are the “Metallic,” and the low priced tapes for 


all common uses, the Ass Skin, and the Universal No. 733R Linen Corded with 
First Three Feet Reinforced. 


STOCKED BY RAILWAY SUPPLY AND HARDWARE HOUSES. 








SAGINAW, MICH. 
a. THE, UFKIN fy WLE C's a. New York Windsor, Ont. 
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Consider these 3 big features 






]* Fifteen Parts in One 


The one piece construction avoids 
the high cost of installing and 
need of frequent maintenance 
found in ordinary guard rail. 





‘ 





js 


A PRODUCT OF THES 


in business for your SAFETY 
re” 


O 


ACCO 





ONE ,PIECE 





, ts 
TS Sd a 
ad 


engages the base of the traffic rail. 


replacement. 





READING SPECIALTIES DIVISION 


SCO AMERICAN CHAIN COMPANY Inc 


BRIDGEPORT 
IN CANADA 
Dominion Chain Co.,Limited, Niagara Falls, Ont. 


CONNECTICUT 
DISTRICT SALES OFFICES 


World’s Largest Manufacturers of Welded and Weldless 
Chains for all Purposes and Makers of the Famous WEED 


Automobile Accessories 


2° Lug Design | distinctive with ACCO| 
The lugs engage the under side of the head of the 
traffic rail, preventing overturning of the guard rail. 


The bottom side of the same lugs also securely 


3° Renewable Face 


The manganese steel inserts insure long life 
and at the same time make possible easy 


r Other Reading 
Specialties 
Cast Steel and Drop Forged 
Guard Rail Clamps 
Samson and Reversible 
Types of Rail Benders 


Replacers 
Replacer Clamps 
Step Joints 





> 


GUARD RAIL 
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The QaC Universal 
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Guard Rail Clamp 
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DESIGN. The Universal design means an interchangeable yoke for all standard “‘T”’ sections of rail, 
making it only necessary to order new malleable fittings when changing rail sections. 

MATERIAL. The yoke is drop forged with ‘‘I’’ beam construction and made of high carbon steel, 
heat treated. The fittings are made of high-grade malleable iron and are amply reinforced. 


APPLICATION. The Q&C Universal Guard Rail Clamp is easily and quickly applied without 


removing the guard rail. 


Specify Q & C Universal Guard Rail Clamps in your requisitions. 








THE Q&C COMPANY, 90 West Street, New York City 
CHICAGO SAN FRANCISCO ST. LOUIS 

















A giant’s blow 


HE Erie Railroad’s great triplex locomotive 
weighs 860,350 pounds. This is one of the 
largest railway engines ever built. 

When this giant passes over a rail joint the 
impact is tremendous. It takes an insulating 
material of great strength to hold up under such 
a strain. 

The Erie Railroad uses Diamond Fibre Railway 
Insulation. This material is made to withstand exces- 
sive pressure and vibration. It has great resistance 
to the abrasive action of rail joints under heavy load. 
It is tough, dense and durable. 

Every piece of Diamond Fibre Railway Insulation 
is backed by an organization which has led in its field 
for thirty-five years. P ; 

For special purposes, where exceptionally high elec- 
trical properties are essential, Celoron is the ideal 
material. 

Write for quotations and samples of Diamond Fibre 
and Celoron. 


Diamond State Fibre Company 
Bridgeport, Pennsylvania 
Branches in Principal Cities 


Toronto, Can.—London, Eng. 








ECONOMY 


American Lime-Soda Water Softeners treat 
locomotive boiler feed water to prevent scale. 
This means :— 


1. Saving fuel. 


2. Saving cost of labor for removing scale 
and making repairs due to scale formation. 


3. Saving loss in mileage due to shopping 
locomotives for removing scale and mak- 
ing repairs. 


This is why investments in AMERICAN 
WATER SOFTENER COMPANY LIME- 
SODA WATER SOFTENERS pay divi- 
dends of from 50% to 100%. 


Write for Our Literature 


American Water Softener Company 
Fairhill P. O. Philadelphia, Pa. 


Specialists for twenty-three years in 


Railroad Water Purification 
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$30,000.00 


Saved! 


BUT 


That Is Not All 
THE TRACKMEN HAD TIME 


TO MAINTAIN TRACK 


In 1923 one railroad on 200 miles of stone ballast track 
required three-fourths of the time of entire section force for 
five months to keep track clean. 


In 1924 Atlas Weed Killer Service did the job in 4 days with 


4 section men. The rest of trackmen staid on regular 
work. 


They Had a Lot Better Track 























OF COURSE 


Chipman Chemical Engineering Co., Inc. 


136 Liberty Street NEW YORK 
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The Jordan Spreader 





wat tDAN 
Batten a pivey. ena 
AST chicago. i 





THE PICTURE TELLS THE STORY 





JORDANIZED 














10) |B CONES 


SILICA— GRAPHITE 


To buy paint on a ‘“‘cost 
per gallon” basis is an 
expense, but on a “‘cost 
per year of service” 
basis an investment. 
DIXON’S returns divi- 
dends of longer and 
better service. The best 
is cheapest in the end, 
Booklet 187-B tells why. 


JOSEPH DIXON 
CRUCIBLE CO. 


Jersey City, N. J. 
Est. 1827 














A TYPE FOR EVERY SERVICE 


Bulletins on request 


THE GOULDS MANUFACTURING 
COMPANY 


SENECA FALLS, N. Y. 


GOULDS 
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THE IDOL TRACK LINER 


GREATEST LABOR SAVING DEVICE FOR 
LINING TRACK, SPACING TIES AND RAISING 
LOW JOINTS, AND SURFACING 





Three men with Idol Track Liners doing work for- Seven men with Ido] Track Liners doing work for- 
merly requiring from seven to nine men with old merly requiring from fifteen to twenty men with 
method. old method. 


NOW IN USE ON 86 RAILROADS 


{The Hackmann Track Liner 
will line track, frogs, 
‘switches, space ties, raise 
low joints without disturb- 
ing the roadbed as no dig- 


ging is necessary. 


By making the proper ar- 
rangements we will demon- 
strate. 


& We do not fall down. 


You will eventually | 
use the Hackmann 


Track Liner. 


WHY NOT NOW! 


They will pay for 
themselves every day 
by the work you will @ 
be able to do with a tm 
few men. % 





The Idol Track Liner 








THE LAST WORD IN TRACK TOOLS 
HACKMAN COMBINATION 


LINING BARS AND BASES 
They Will Save 50% of Your Tool Costs 





HACKMANN TRACK LINER COMPANY 
Successors to 


THE IDOL TRACK LINER CO. 


Railway Labor Saving Devices 
723 South Wells St., Chicago, Ill. 


F. Hackmann, President and Mechanical Engineer J. J. Franzen, Secretary and Treasurer 
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YOUR LAST CHANCE 


THE MARCH ISSUE OF 


Railway Engineering «4 Maintenance 


KNOWN THROUGHOUT THE MAINTENANCE FIELD AS 


THE ANNUAL LABOR SAVING NUMBER 


will be in the hands of its readers at the time their attention is 
centered upon the convention of the 


AMERICAN RAILWAY ENGINEERING ASSOCIATION 


(March 10, 11, 12) 


and the exhibit of the 


NATIONAL RAILWAY APPLIANCES ASSOCIATION 


(March 9, 10, 11, 12) 


Many advertisers are making the best of this opportunity offered 

to present their story to our readers BEFORE they reach the 

convention by making a forceful impression through the use of 
space in 


THE ANNUAL LABOR SAVING NUMBER 
OF 


Railway Engineering a Maintenance 


YOU STILL HAVE A CHANCE TO SECURE REPESENTATION IN THIS 
ISSUE 


Wire for reservation of space NOW. Forms will close February 20. 
608 South Dearborn St., Chicago 30 Church St., New York 

















February, 1925 


RAILWAY ENGINEERING AND MAINTENANCE 








Positive 


Lock Washers 


Use Positives and forget to worry about 
the damage caused by vibration. Positives 
are the cheapest protection and the best. 


Plain type washers also 


The Positive Lock Washer Co. 
Miller St. & Ave. A, Newark, N. J. 


80 James Watt St. H. L. Van Winkle 
Glasgow, Scotland 160 Beale St., San Francisco, Cal. 














AIR LIFT AT EL ra 


The Southern 
Pacific yards and 
shops at El Paso 
have replaced me- 
chanical pumping 
by 


SULLIVAN 
AIR LIFT 


at the Mesa water 
station. 

Result: More wa- 
ter, lower cost, 
steady supply. 
Read mig iy 1924, 
Ry. Eng. > Maint. 
Note aes figures. 





No. 1 No. 2 


Depth Ge! VRGI  kicc secre ec tca cel 863 869 
Gals, per a ea 731 659 
Gals, Fuel Oil per Hour... 11.7 11.6 
Cost Fuel Oil at 5 cts. per Gal., per Hour 585 58 
Gals. Pumped per Hr. ... 43860 39500 


Cost Fuel Oil per 1000 Gals... ~ $0.0133 $0.0147 


Power Plant, 2 Sullivan 20-12x14 Angle Compound 
Compressors belted to oil engines. 


Get 48 pp. Catalog, No. 1971-H. 


ay Gi MI 
) MACHINERY COMPANY 
411 Peoples Gas Bldg. Chicago | 








































Anchor 
Fences 








Certainly— 
Anchor Fences are 
Galvanized After Weaving 


For this is the most modern method. Prac- 
tically all manufacturers of chain link 
fence use it. 

Galvanizing after weaving is essential. But 
the durability of a fence depends on other 
factors, too. 

What is the fabric made of? How are the 
posts set? Today, these are the questions 
which the fence buyer should ask. BS: 
Anchor Chain Link Fabric is made of No. — 
6 rust-resisting copper-steel wire — an [f— 
Anchor feature which offers maximum re- S 
sistance against corrosion! The posts are 
drive-anchored—insuring permanent fence 
alignment! 

Investigate these Anchor advantages be- 
fore you buy. It will pay you. The near- 
: est Anchor representative will gladly pre- 
sent the facts. 


Anchor Post Iron Works 


52 Church Street, New York, N. Y. 


Branch Offices and Sales Agents in 
Principal Cities 
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No Exposed Metal to Corrode in Massey Concrete Cribbing 


HE design of Massey Concrete Cribbing shown in 

the illustration eliminates dowels and exposed 
metal which might start corrosion and deterioration of 
the units. The concrete covering the reinforcing metal 
is so dense and uniform as to permanently preclude 
such action. This high quality concrete is made pos- 
sible through the concentration of production in central 
plants with ideal conditions and in charge of men of 
long experience. These plants are conveniently located 
for quick service to practically every road in the 


country. 


The low cost, ease of construction, adaptability and 
permanence of Massey Concrete Cribbing warrant its 
wide-spread use. May we send you full information or 
discuss with you any particular application you may 


have in mind? 


MASSEY CONCRETE PRODUCTS CORPORATION * 
Peoples Gas Buildmg, Chicago, Ill. 


Sales Offices 


ST. LOUIS ATLANTA 
Raliway Exchange 


LOS ANGELES 
352 Pacific Electric Bidg. 


528 Dixle Terminal Bldg. MONTREAL, P. Q. 


ted at NEWARK, N. J.; 
MONTGOME “ A. ; MINNEAPOLIS, MINN. ; 





NEW YORK 
Send_for 50 Church St. 
This Book PITTSBURGH 
Ollver Bldg. 


CINCINNATI 


MONTGOMERY, 


CHATHAM, ONT.; 


KANSAS CITY, SALT 
MEMPHIS, TENN. ; BELLVILLE, ONT.; COLTON, CALIF.; MELBOURNE. 
KY. (Cincinnati) aeckk 
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Points in Favor of 
Concrete Cribbing 


1. LOW COST. Considerably less than a 
monolithic retaining 


2. MINIMUM EXCAVATION. Material 
excavated for each section can be used 
as back fill for the adjacent section. 


NO EQUIPMENT NECESSARY. Units 
can be easily handled by two men. 


Candler Bulliding 


SAN FRANCISCO 
1101 Matson Bidg. 


ad 


DALLAS, TEXAS; 
CLEARING (Chicago), ILL. ; 
CITY, UTAH; SPOKANE, WASH. ; 4. 100% SALVAGE VALUE. Equally ap- 
plicable for temporary of permanent 








5S. NO EXPOSED METAL or dowels 





to break off and start corrosion 














AMERICAN 
COST CUTTERS 





Portable Woodworking Machinery, 
Variety Woodworkers, 
Rip and Cut-off Saws, Saw Mills, 
Timber Resaws, Planers. 


American Saw Mill Machinery Co. 


164 Main Street 


Hackettstown, N. J. 











Kilby Frog & Switch Co. 


Birmingham, Ala. 


Manufacturers of 


Railroad Crossings, 
Frogs and Switches 


Manganese Track Work 
a Specialty 


Balkwill Cast Manganese 
Articulated Crossings 


Graham Flange Frogs 


(The Savers of Sninaenenee) 























WOOLERY 


RAILWAY MOTOR CARS 





mn ot 
PATENT APPLIED FOR 


Heat-treated Chrome Nickel Steel Ball Bearing 
Axles used in all Wooley Motor Cars have 
established a new standard of service. 


Except for oiling twice a year they require no 
attention whatever. Side play has been perma- 
nently eliminated. 


- WOOLERY MACHINE CO., Minneapolis, Minn. 














Railroad Crossings 


made safer 


Barber Brand Cold Repair Cement—used 
extensively for years in the repairing of 
asphalt roads—has been found the ideal 
material for railroad crossings and station 
platforms. 


Railroad engineers discovered that this 
asphaltic material was not only less ex- 
pensive and far more durable than plank- 
ing, but that it saved many thousands of 
dollars by eliminating accidents due to 
broken planks. 


Barber Brand Cold Repair Cement is 
used cold—right from the barrel. It sets 
quickly and makes a remarkably tough, re- 
silient and long-wearing surface. Complete 
data and prices on request. 


THE BARBER ASPHALT COMPANY 
Land Title Building, Philadelphia 


New York Chicago Pittsburgh St. Louis Kansas City San Francisco 
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PROPERTY FPRVUTECTION:- PAYs 


ss 


Pap’ 


PROPERTY 
PROTECTION 


Cyclone Chain Link 
Fence protects railroad 
property against theft, 
trespass, vandalism. Stops 
the constant drain on 
profits resulting f rom 
property losses. 

Affords dependable pro- 
tection for rights of way, 
terminals, yards, round 
houses, etc. A profitable 
investment. 

The Cyclone Fence Com- 
pany has facilities for 
handling any fence in- 
stallation for railway pro- 
perty. Cyclone National 
Fencing Service solves 
any fencing problem and 
is available everywhere. 


Write nearest offices. 


CYCLONE FENCE COMPANY 


Factories and Offices: 
Waukegan, Ill. Cleveland, Ohio 
Newark, N. J. Fort Worth, Tex. 


Western Distributors: 


Standard Fence Co., Oakland. Calif 


Northwest Fence & Wire Works. 
Portland, Ore. 

The Mark Fence and 

of Quality Service 





“Galv-Afte 


CYCLONE IRON FENCE [S SUITABLE FOR INTERTRACK 
TRAIN-SHED, PARK AND OTHER 
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Guide 
Acetylene, Dissolved. Cars, industrial. Crossings, Bituminous, High- Engines, Oil 
Oxweld Railroad Service Co. Buda Co. way. Ingersoll-Rand Co. Gamenene. Riveliss. 
Clark Car Co. Headley Good Roads Co. i Ingersoll-Rand Co. 
Air Compressors. Western Wheeled Scraper * | Explosives Sullivan Machinery Co. 
Ingersoll-Rand Co. Co. Crossings, Rail. Du Pont de Nemours & | y St 
Sullivan Machinery Co. i Buda Co. Co., Ine., iit sahad 1 arork 
Alr Hoists. —— a pene rd = Fenoe, rc d Water, 
rog Switch & Mfg. Co. . > Jork ee 
ingereoll- Band Co. a — Railway Motors, Kiley “~ a ‘smu Co. CGpdone —e. American Water Softener 
van Machinery amapo Ajax Corp. 
Kalemene Railway Sup- Wharton Jr. & Co., Wm. i Products | Highway Crossings, Bitumin- 
Alr Lift Pumping Machinery. ply Co. Crushers, Stone. Corp. ous. 
eae cw | Bet sec | Mes waned Sea | OO “(wenden 
F Sigg Co. Fibre, Angle Pleces, Bush- | Hose. 
Anchors, Rails. Ping ae Culvert Pipe. on Veto, Ee eee, dngersoll-Band Co. 
See Rail Anchors, Dede _ Armco Culvert & Flume Diamond State Fibre Co a ag — 
e nt . Assn. ; *. Co. ‘ arher Asphalt Co. 
one ee Corp. —" ae eee Massey Concrete Products nat Co.. C. Lehon Co. 
P. & M. Co. Kalamazoo Railway Sup- Corp. Fibre Insulating. Inspection Cars. 
Aaphat. way ys “ Curbing. wx State Fibre Co. See Cars, Inspection. 
ge 0. M Cc 
2 : Asphalt C >. Northwestern Motor Co. Corp. a Se Whall Co., C. H. eS oa, 
entucky Rock spe t Woolery Machine Co. Deralls. Filters. Q & C Lo. 
4 Co. a aoe. wr’ ; pa Co., Ine. ne Water Softener Rail Joint Co. 
uda Co. 0. 
Ballast Cars. Fairmont Railway Motors, Wharton Jr. & Co., Wm. | Fire Shovels. — — 
Clark Car Co. aietenes Railway Sup- | Diseing Machines Ames Shovel & Tool Co. Diamond State ire Co. 
Band Saws ply Co. y b Fairmont Railway Motors, ee ws ad Whall Co., C. 
American Saw Mill Ma- Mudge & Co ee Jacks, Bridge. 
. Dlstntestan ts Floor Coverings. 
chinery Co. Northwestern Motor Co. Chipman Lhemical Engi- Barber Asi . It Co Buda Co. : 
Woolery Machine Co poe: . Duff Manufacturing Co 
Bars. F neering Co. Lehon Co. Kalamazoo Railway Sup- 
Bethlehem 8teel- Co. Cars, Spreader. Ditchers. Forgings. ply Co. 
Ballast Spreaders. Clark Car Co. Jordan Co., 0. F. Bethlehem Steel Co. Jacks, Track. 
Jordan Co., 0. F. Fearn Whested Scraper | ovginene Sects. Frogs. "Bods Co. 
Western Wheeled Scraper Ga: Ames Shovel & Tool Wks. Bethlehem Steel Co. Duff Manufacturing Co. 
- Cars, Velocipede. Drills, Bonding Buds Co. Hackmann Track Liner Co. 
Pig uda Co  Switc Mfg. Co. Kalamazoo Railway Sup- 
Bearings, Axle. uda Co. Drills, Earth Kilty Frog a = Co. ply Co. 
heal: — Railway Motor, Buda Co. Ramapo Ajax Corp. Verona Tool Works. 
- ne. 
Fairmont Railway Motors, Kalamazoo Railway Sup- — Rock. Wharton dr. & Co, Wm. Joints, Compromise. 
Inc. : ply Co “s Ingersoll-Rand Co. — 1Co.. C. H Bethlehem Steel Co. 
Mudge & Co. Mudge & Co. Verona Tool Works. e Boge od a Rail Joint Co. 
. ea , 
Weoley — Northwestern Motor Co. Drill Steel, Rock. Lufkin Rule Co. Joints, Rall. 
Castings. Ingersoll-Rand Co. Gages, Pressure Gas. American Chain Co., Inc. 
Bearings, Roller. Bethlehem Steel Co. Drills, Track. Air Reduction Sales Co Bethlehem Steel Co. 
Hyatt Roller Bearing Co. | cattie Guards. Buda Co. Geanaied Gi. te : Rall Joint Co. 
Benders | Rail. ‘ Kalamazoo Railway Sup- eee Rend Co. nie Buda 7 : Senses Se & Co. Wm 
ers. Co. alama - - * le 
rosin ply Co. Girder R Joints, Step. 
Blasting Powders Cattle Passes. Oxweld MRailroad Bervice Co. poe 
Du_ Pont de. Nemours & 4 Concrete Products Dune 0 me. Bethlehem Steel C ame ‘o., Ine. 
Co., Ine. I. orp. Graders, Elevati ‘ail Joints 
Differential Steel Car Co. raders, jevating. Rail Joints Co. 
Blasting arti — Jordan Co., F. Western Wheeled Scraper | junction Boxes. 
Pont de Nemours & Barber Asphalt Co. Western Wheeled Scraper Co. M Concrete Products 
hi Inc., E. I. Clamshell Buckets. Co. Grading Wachinery — 0 c 
Bolts. See Buckets. Clamsneu. Dynamite Western Wheeled Scraper | Knuckles, Emergency 
Bethlehem Steel Co Combination Crane Pile Du Pont de Nemours & Co. Q. & C. Co, 
/ iM Works Co., Inc., E. I. cee. . ible Co.. J Leaders, Plle Driver. 
ee a —<—i Electrio Cranes (Locomotive ~iepescliypenies Nigualiaiaal Industrial Works. 
Ingersoll-Rand Co. Gartner ‘Govetnoe Co Pillar, Transfer Grinders, Portable. Ll Track. 
Brick Pavi Compromise Joints. ee oe >. Gustin-Bacon Mfz. 
See Cranes. Ingersoll-Rand Co. Gustin-Bacon M 0. 
National Paring Brick See Joints, Compromise, Hackmann Track Liner Co. 
Mfrs. Concrete Surfacing Machinery | Electric Power Units Guard Rails. Wash 
Concrete Surfacing-Machin- Electric Tamper & Equip- ‘American Chain Co., Inc. | Lock Washers. 
— Bucket C ery Co. ment Co. Bethleheen Steel Co. National fork Washer Co. 
uc ‘0. lectric Sn etl Buda Co. ‘ositive asher 
— s Q & rat - Frog Switch & Mfg. Co. Reliance Manufacturing Co. 
Buckets, Clam Shell. Ingersoll-Rand Co. : a &C Co. 
Industrial Works ndul Engines, Gasoline. Locomotives, Ol! Engine, 
Condults. Kilby Frog & = Co. 
Owen Bucket Co. Diamond State Fibre Co Buda Co. Ramapo Ajax , Electric Driven. 
Belldine P Corrugated tron j — Railway Motors, Wharton Jr. & “Ca. wn. Ingersoll Rand Co. 
pore Anhah Co Armco Culvert & Flume Ingersoll-Rand Co. Guard Rail Clamps. Locomotive Cranes. 
Lehon Co. i Mfrs, Assn. Kalamazoo Railway Sup- American Chain Co., Ine. Industrial Works. 
Bumping Posts. “Tie ie tae | eee hc Bade ‘Sue oo 
jumpin ’ ry. je nudge 0. uda Co. 
Buda Co. motive, Plilar, Transfer, Northwestern Motor Co. Frog & Switch Mfg. ‘Co. Dixon Crucible Co., Jos. 
Mechanical Manufacturing enki Wharf and Woolery Machine Co. Kilby ores & Switch Co. Machinery, yo 
nse Indnetriad “works, Engines, Motor Car. R ie Co woot: Dion 
Calclum Carbide ' Buda Co. nmapo rp. Manganese Track Work. 
Oxweld Railroad Service Co. por ped nay ted. Tie Reteey Mees ssaanyls-ipaaidiaas Beth on Steel © 
. . , m Treoso' Co. ethlehem Steel Co. 
Cars, Ballast. Gneise Gates. Kalamazoo Railway Sup- om 7. Co. Frog Switch & Mfg. Co. 
See Ball C Anchor Post Iron Works K & & Switch Co. 
last Cars. Rule. Co, B Monee 7 Co. Sullivan Machinery Co. “y ge. 
Cars, Dump. Kalamazoo Railway Sup- Northwestern Motor Co. Hammers, Forg Gunteo-dine Corn. 
See Dump Cars. ply Co. Woolery Machine Co. Sullivan Machinery Co. Wharton Jr. & Co., Wm. 
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efficient material-handling machines on the market to- 
day. Yet with all their speed they are built to give years 
of service under the hardest usage and to handle their maxi- 
mum capacities as a matter of routine. Records of twenty 
years of continuous service come to us almost daily, and records 
of thirty and thirty-five years are common. 

All units of INDUSTRIAL cranes are built complete in one 
plant and each detail has been developed by Industrial engi- 
neers especially for locomotive crane service. The stamina to 
withstand the ravages of thirty-five years of operation is built 
into INDUSTRIAL cranes at every point from track to boom tip. 
Hundreds of inspections during construction and severe service 
tests under their own power before shipment insure this 
stamina for the purchaser. 


INDUSTRIAL WORKS 


BAY CITY - MICHIGAN 


Locomotive Cranes, 5 to 200 Tons -- Transfer, Pillar 2 Gantry Cranes 
Railway Pile Drivers --Combination Crane Pile Drivers-Transfer Tables 
Portable Rail Saws --Grab BucKets --Magnets--Steam Pile Hammers 


INDUSTRIAL 


LOCOMOTIVE CRANES 
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Manholes. 
Massey Concrete Products 
‘orp. 


Markers. 

Massey Concrete Products 
Corp. 

Mile Posts. 

Massey Concrete Products 
Corp. 


Motor Car Bearings. 
Hyatt Roller Bearing Co. 


Motor Cars. 
See Cars, Motor. 


Mowing Machines. 
Fairmont Railway Motors, 


Nut Locks. 
Natienal Lock Washer 
Positive Lock Washer 
Reliance Manufacturing 
Verona Tool Works. 


Co. 
Co. 
Co. 


Oil Lae. 
See Engines, Oil. 
= Houses. 


a 4 Concrete Products 
r) 
Oxygen. - ; 
Oxweld Railroad Service Co. 
Paint. 

Chipman Chemical Engi- 

neering Co. 

Dixon Crucibie Ce. 
Paint, Metal Protecting. 
Barber Asphalt Co. 


Dixon Crucible Co., Jos. 
Pavement Breakers. 


Jos. 


Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Paving Brick 
National Paving Brick 
Mfrs. Assn. 


Penstocks. 
American Valve & Meter 
Co, 
Pile Drivers. 
justrial Works. 


ternational Creosoting & 
"Constructing Co. 
— Concrete Products 


TD. 
Pipe Carriers. 
— Concrete Products 


rp. 
3 Concrete. 
Massey Concrete Products 


Pipe, Corrugated 

Armco Culvert & Flume 
Mfrs. Assn. 

Pipe, Sewer. 

— Concrete Products 


Orp. 
_ = Joint Compound. 
ixon Crucible Co., Jos. 


Ps Lighting 


Buda Co. 
Platforms, Station. 
Headley Good Roads Co. 


ey 
Plows, Railroad. ~ 
— Wheeled Scraper 


Poles. 
International Creosoting & 
Construction 
— Concrete Products 





nee "Bumping. 
See Bumping Posts. 


Posts, Fence. 
See Fence 


Posts. 
Powder: 
Du Pont ~ + ee & 
Co., Inc., E. 
Power Plants, Siete 
Electric Tamper & Equip- 
ment Co. 
Preservation, Timber. 
International Creosoting & 
Construction Co. 


Products, Gas, 
Oxweld Railroad Service Co. 


Pumps, Air Pressure and 
Vacuum, Centrifugal, 
Deep 
ump. 


Push & Hand Car Bearings. 
ui! 0. 

Hyatt Roller Bearing Co. 
~~ Py 
da Co. 

Falrmoat Railway Motors, 


Katemacee Railway Sup- 
ply Co. 
Mudge & Co. 
Woolery Machine Co. 
Rail Anchors. 
jade Engineering Corp. 
& M. Co. 


Rall —_ - Creeper 
See Anti-Creepers, Rail. 


Rail Benders. 
Ameri 


ican Chain Co., Inc. 
Co. 


Q & C. Co. : 

Verona Tool Works. 
Rail Bonds, 

Verona Tool Works. 


Rall Braces. 
Bethlehem Steel Co. 
Buda 


Co., Wm. 


Rail Springs. 

Verona Tool Works. 
Rail, Tee. 

Bethlehem Steel Co. 
oo. Iron 

or Post Iron Works 

aun. Oxy-Acetylene. 

Air Reduction Sales Co. 


Replacert, 
American , Co., 
Buda Co. 
Rivets. 
Bethlehem Steel Co. 
Rods, Welding. 
Air Reduction Sales Co. 
Roller Bearings. 
Hyatt Roller’ Bearing Co. 
Roof Slabs. 
Massey Concrete Products 


— Composition. 
Barber Asphalt Co. 
Lehon Co. 


Inc 
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Rules. 
Lufkin Rule Co. 
Saw Mills. 
American Saw Mill Ma- 
chinery Co. 
Saws, High Speed Friction. 
American Saw Mill Ma- 
ery Co. 
Saw Rigs. 
American Saw Mill Ma- 
chinery Co. 


Scales, 
Lufkin Rule Co. 


Scoops. 
Ames Shovel & Tool Co. 
Scrapers, Wheel, Drag and 
Buck. 
Western Wheeled Scraper 
Screw Spike Drivers. 
Ingersoll-Rand Co. 
Section Cars. 
See Cars, Section. 
Sheathing, Paper 
Barber Asphalt 
Sheet fron. 
Armco Culvert & Flume 
Mfrs. Assn. 
Shingles, Composition. 
Barber .Asphalt Co. 
Lehon Co. 
Shovels. 
Ames Shovel & Tool Co. 
Signal Foundations, Concrete. 
Massey Concrete Products’ 
Corp. 
Skid Shoes 
Q. & C. 


Slabs, Concrete. 
Massey Concrete Products 
Corp. 


Co. 


Co. 


Smoke Stacks. 
Chicago Bridge & Iron 
Works. 


Massey Concrete Products 
‘orp. 
Snow Melting Device 
Q. & C. Co. 
Snew Plows 
Q. & C. Co. 
Spades. 


Ames Shovel & Tool Co. 
Spikes. 

Bethlehem Steel Co. 
Spreader Cars. 

See Cars. Spreader. 
Spreaders, Ballast. 

See Ballast Spreaders. 
Standpipes. 

Chicago Bridge & Iron 

Works. 


Stendni + 


(Pi 
— Valve " Meter 


Switch & Target. 
Mater 





Stands, 
— Valve & 


Bethichem Steel Co. 
Buda Co. 
Q. & C. Co. 
Ramapo-Ajax Corp. 
Station Houses. 
—— Concrete Products 


‘orp. 
Steel, nage 
Bethlehem Steel Co. 
Steel Plates & Shapes. 
Bethlehem Steel Co. 
Step Joints. 
See Joints, Step. 
Surface Machinery, Concrete 
Concrete Surfacing Ma- 
chinery Co. 





as Valve & Meter 
auteurs Houses, 
Massey Concrete 


Corp. 


ee Protector 
—_ me & Sons Co., Inc., 


Switchstands & Fixtures. 
American Valve & Meter 


Co. 
Bethlehem Steel Co. 
Ramapo Ajax Corp. 
Wharton Jr. & Co., Wm. 
Tampers, Tie. 
See Tie Tampers. 


Tanks, Elevated, Steel. 
Chicago Bridge & 


Products 


Iron 


Tanks, Oil Storage. 
Chicago Bridge & Irom 
Works. 
Tanks, Water Sanne. 
Chicago Bridge 
Wor! 
Ta 
Dufkin Rule Co. 
Tee Rails. 
See Rails, 


Tron 


Tee. 


Telegraph Poles. 
See Poles. 

Thawing Outfits 
Q. & C. Co. 


Ties. 
International Creosoting & 
Construction Co. 
Tie vy Clamps 
Q. Co. 


Tie ce 
Bethlehem Steel Co. 
Lundie Engineering Corp. 


Tie Rods. 
Bethleh 


em Steel Co. 
Tie Space 
seareen Chain Co., Inc. 
Tie Tampers. 


— o Tamper & Equip- 


it Co. 
Ingersoll. Rand Co. 
Timber, Creosoted. 
International Creosoting & 
Construction Co. 
Tool Steel, 
Bethlehem Steel Ci 
Air Reduction Sales Co. 
Tools, Pneumatic. 
Ingersoll-Rand Co 
Tools, Track. 
Buda Co. 
Q. & C. Co. 
Verona Tool Works. 


Tools, Wrecking. 
Industrial Works. 

Tongue Switches. 
— Steel Co. 


uda Co. 
Frog Switch & Mfg. Co. 
Kilby Free & —" Co. 








Ramapo Ajax 
Wha te & = Wm. 
Torches, amano Cut- 

tina P 


Service Co, 


Woodings Forge & Tool Co. 









Drills. 
rills, Track. 
Track, Gauses & Levels. 


Kalamazoo Railway Sup- 
ply Co, 
Track Jacks. 
See Jacks, 


ba 4 


Track. 
Track Liners. 
See Liners, Track. 
Track, Portable. 
Western Wheeled Scraper 
Track Tools. 
See Tools, Track. 
Transfer Tabies: 
Industrial Works. 
Treating Plants, Water. 


































oe Water Softener 
0. 
Trestie Slabs. 

Massey Products 

Corp. 

Valves, Float. 

American Valve & Meter 
Valves, Tank. 

= Valve & Meter 
Ventilators 

Q. & C. Co. 
Washers, Fibre. 














Diamond State Fibre Ce. 
Whall Co., C, 

Water Columns. 
American Valve & Meter 


Water Cranes. 
American Valve & Meter 


Co. 
Water Softening Plants. 
American Water 
























Water Treating Plants. 
American Water 







& Ire 
Water Treating Tanke. 
Chicago Bridge & 


Co. 
Water Tanks. 
Chicago Bridge 







Irena 

















Weldi = 
ng, 
Oxweld 
Welding & Cutting Eqnip- 
Oxweld Railroad Service Co. 
Wheels, Hand & Moter Car. 
Buda Co. 

as Railway Motors, 
Kalamazoo Railway Sep- 
















ply 
Mudge & 
North’ Motor Co. 
Woolery Machine Co. 








on. Timber. 
Woodworking Machinery. 
American Saw Mill Ma- 
chinery Co. 
Wrecking Cranes. 
Industrial Cranes. 


















American Chain Co., Inc... 
American Saw Mill einchineey Co. 
American Valve & Meter Co.... 
American Water Softener Co, 
American Well Works....... 


Ames Shovel & Tool Co. 
Anchor Post Iron Work: 


Armco Culvert & Flume Mfrs. 


Barber Asphalt Co............. 


Bethlehem 


— Co... 
Buda Co.. oc 


2 Bo ge ee eae 


Cyclone Fence Co.. 


Diamond State Fibre Co... 


Differential Steel Car Co 
Dixon Crucible Co., Jos.. 
Duff Manufacturing Co.. 


DuPont de Nemours & Co., 


E 


Electric Tamper & Equipment Co....... 23 





Cc 

Chicago Bridge & Iron Works 
Chipman Chemical Engr. Co., 
Concrete Surfacing Machinery Co... 








ALPHABETICAL 


37 Fairmont Railway Motors, 
Fleming & Sons Co., Inc., J. 
Frog Switch & Manufacturing ‘Co 










“Ass 


Hackmann Track Liner Co................... 41 

Headley Good Roads Co... .- 33 

Hyatt Roller Bearing Co. 
I 





Kalamazoo Railway Supply Co 
Kentucky Rock Asphalt Co.... 
Kilby Frog & Switch Co, 


ee ee 
“Inc., E. 1. 26 


Sag Gustin-Bacon Mfg. C 


Industrial Works 
Ingersoll-Rand Co, 
International Creosoting “& Construc- 


Lehon Co. . 
Linde Air Products Co. 
Lufkin Rule Co................... 
Lundie Engineering Corp 


Ine 


cence 3 G 
11-12 
34 Gardner Governor Co........2.....sese00+ 
42 Goulds Manufacturing Co, 
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M 
Massey Concrete Products Corp........... 
Mechanical Manufacturing Co.............. * 


Mudge & Co. 
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Ine....... 39 tion Co. 
ae 
Somcloeeaeein an . 
ag FOMERB: Oi, De) Boonecivcrarsievcccsesnitvsvenisiins 
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National Paving Brick Mfrs. Assn....... 35 
49 National Lock Washer Co. ee 
Northwestern “—. m__——,©—_ 


Co ef ees 
Oxweld Acetylene Co 




























Oxweld Railroad —~ "RE S| 

sur Positive Lock Washer Co...................... 43 
47 Prest-O-Lite Co.......... 21 

19 Q. & C. Co 38 

R 

veseeee 15 Rail Joint Co 36 
Ramapo Ajax Corp............. eave 

ae 40 Reliance Manufacturing Cc ? 
Sullivan Machinery ‘Co. ssisdiseanabnaecaiillinien 43 


soe $2 Western Wheeled Scraper Co 

ee | Whall Co., C. H ‘ 

.. 36 Wharton, Jr., & Co., Wm... 
ae 7 Woolery Machine Co.. 


U 
Union Carbide me Niiaknsbescokenciceatgeacvses 
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TWELVE places 
joo] => 


several times daily 


ONE place 
<—® jo oi 
once amonth 


ANNOUNCING- Our ney enclosed 
Selt- lubricating power pumps 


GARDNER again pioneers, with an improvement the 
world will welcome with open arms. No more neglect 
of lubrication! No more grit in bearings or gears! Bath- 
lubricated like an automobile motor. GARDNER totally 
enclosed type power pumps defy neglect and will double 
or triple the period of service. The greatest advance in 
years. Ask for fully descriptive bulletin. 


Quality Builders for Over Sixty-five Years 


THE GARDNER GOVERNOR COMPANY 


Quincy, Illinois 
CHICAGO NEW YORK PHILADELPHIA SAN FRANCISCO LOS ANGELES 
549 W. Washington Blvd. 534 Singer Building 604 Arch Street 400 Fourth Street 419 E. Third Street 


GARDNER 


PATENTS PENDING 
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Bolt Fatigue 


IKE men and beasts, track joint bolts grow 
tired. Every engineer knows what happens 
then. 
When fatigue sets in, bolts stretch, and joints 
become loose. Verona Rail Joint Springs combat 
fatigue and compensate for it as follows: 


1.—They cushion the shock of the rolling load. _ 


2.—Each spring distributes the shock equally 
between two bolts. 

3.—In the event of a fatigued bolt, the stretch 
is compensated by the tremendous reactive pres- 
sure of the spring. This reactive pressure operates 
through such a great distance that even after 
stretching as much as a sixteenth of an inch, a © 
bolt is still kept tight. 

Thus, in spite of bolt fatigue—or kindred fail- 
ures such as rust or wear— Verona Rail Joint 
Springs make joints tight and keep them tight. 


Pittsburgh New York Chi Bos St. Louis San F isco 
VERONA TOOL WORKS saneietie SW SOF 1cago ee ooh an Francis¢e : 


New Orleans Washington Denver 























